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DQG &RQFHWWR 3DROR 9LQFL
§
$EVWUDFW
2XU PDLQ REMHFWLYH LQ WKLV SDSHU LV WR VKHG VRPH OLJKW RQ WKH H[LVWLQJ UHODWLRQ EHWZHHQ HPSOR\PHQW DQG
ZRUN￿ZHHN GXUDWLRQ￿ $V VWUHVVHG E\ &DKXF DQG G•$XWXPH ￿￿￿￿￿￿ VRPH RI WKH PDLQ IDFWRUV WKDW UHJXODWH
WKLV UHODWLRQ DUH UHVSHFWLYHO\ OLQNHG RQ RQH KDQG WR WKH SURGXFWLYLW\ JDLQV IROORZLQJ YDULDWLRQV LQ
ZRUNLQJ WLPH REWDLQHG E\ ILUPV￿ RQ WKH RWKHU WR WKH SRVVLELOLW\ RI JDLQLQJ￿ RU RWKHUZLVH￿ ZDJH
FRPSHQVDWLRQ DQG ILQDOO\ WR WKH DPRXQW RI IL[HG FRVWV DVVRFLDWHG WR ODERXU LQSXW￿ ,W LV WKHUHIRUH
QHFHVVDU\ LQ GHDOLQJ ZLWK ZRUN￿VKDULQJ WR WDNH LQWR DFFRXQW WKDW ZRUNLQJ WLPH UHGXFWLRQV DQG WKHLU
HIIHFW RQ HPSOR\PHQW PXVW QRW EH FRQVLGHUHG ZLWKLQ D IUDPHZRUN ZKLFK H[SOLFLWO\ HYDOXDWHV WKH HIIHFWV
RI ILUPV• SURILWV DQG ZDJH GHWHUPLQDWLRQ￿ ,Q WKLV OLJKW￿ XQGHU WKH K\SRWKHVLV RI D SURGXFWLRQ IXQFWLRQ
HPERG\LQJ￿ DPRQJVW RWKHU WKLQJV￿ &DSLWDO 2SHUDWLQJ 7LPH￿ WKH IROORZLQJ DQDO\VLV ZLOO EH UHIHUUHG WR
PRGHOV EDVHG RQ WKH HIILFLHQF\ ZDJH K\SRWKHVLV￿ ZKRVH FRPPRQ REMHFWLYH LV WR JLYH D PRUH FRQYLQFLQJ
H[SODQDWLRQ RI ZK\ ILUPV GR QRW ILQG LW SURILWDEOH WR ORZHU ZDJHV HYHQ LQ WKH SUHVHQFH RI
XQHPSOR\PHQW￿ ,Q RUGHU WR HYDOXDWH WKH HIIHFWLYHQHVV RI ZRUN￿VKDULQJ SROLFLHV ZH ZLOO XVH WZR GLIIHUHQW
PDFURHFRQRPLF DSSURDFKHV￿ D .H\QHVLDQ DQG D 1HR￿FODVVLFDO RQH￿ ,Q WKH IRUPHU ZH ZLOO RSHUDWH LQ D
FRQWH[W ZLWK XQHPSOR\PHQW GXH WR GHPDQG￿VLGH FRQVWUDLQWV￿ ZKLOH LQ WKH ODWWHU￿ HPSOR\PHQW LV
GHWHUPLQHG E\ WKH ODERXU GHPDQG￿
-(/ FODVVLILFDWLRQ FRGHV￿ -￿￿￿-￿￿￿-￿￿
.H\ZRUGV￿ +RXU UHGXFWLRQ￿ :RUNLQJ￿WLPH￿ :RUN￿VKDULQJ￿ (IILFLHQF\ ZDJHV￿ &DSLWDO 2SHUDWLQJ 7LPH
￿
7KH ILQDQFLDO VXSSRUW UHFLHYHG E\ &RQVLJOLR 1D]LRQDOH GHOOH 5LFHUFKH￿ 5RPH￿6KRUW
WHUP PRELOLW\￿ LV ZDUPO\ DFNQRZOHGJHG￿
¨
,VWLWXWR 8QLYHUVLWDULR 1DYDOH￿ 1DSOHV￿ ,WDO\ DQG ’XOEHD￿(WH￿ 8/%￿ %UX[HOOHV￿ %HOJLXP￿
H￿PDLO DGGUHVV￿ JDURIDOR#QDYD￿￿XQLQDY￿LW ￿RU DJDURIDO#XOE￿DF￿EH
§
,VWLWXWR 8QLYHUVLWDULR 2ULHQWDOH￿ 1DSOHV￿ ,WDO\ DQG ’XOEHD￿(WH￿ 8/%￿ %UX[HOOHV￿
%HOJLXP￿ H￿PDLO DGGUHVV￿ FSYLQFL#QDYD￿￿XQLQDY￿LW￿￿R UFYLQFL#XOE￿DF￿EH7DEOH RI FRQWHQWV
6HFWLRQ ￿￿ ,QWURGXFWLRQ
6HFWLRQ ￿￿ $VVXPSWLRQV DQG EDVLF FRQFHSWV
6HFWLRQ ￿￿ :RUNLQJ ZHHN UHGXFWLRQ HPSOR\PHQW DQG HIIRUW￿ WKH FDVH RI H H￿Z￿
￿￿D￿ .H\QHVLDQ XQHPSOR\PHQW IUDPHZRUN
￿￿E￿ 1HR￿FODVVLFDO XQHPSOR\PHQW IUDPHZRUN
6HFWLRQ ￿￿ :RUNLQJ ZHHN UHGXFWLRQ￿ HPSOR\PHQW DQG HIIRUW￿ WKH FDVH RI H H￿Z￿K￿
￿￿D￿ .H\QHVLDQ XQHPSOR\PHQW IUDPHZRUN
￿￿E￿ 1HR￿&ODVVLFDO XQHPSOR\PHQW IUDPHZRUN
6HFWLRQ ￿￿ &RQFOXGLQJ UHPDUNV
$SSHQGL[
5HIHUHQFHV6HFWLRQ ￿￿ ,QWURGXFWLRQ
7KH XQHPSOR\PHQW SLFWXUH LV EOHDN￿ WKH XQHPSOR\PHQW UDWH KDV UDLVHQ
IURP ￿￿￿ SHUFHQW LQ ￿￿￿￿ WR QHDUO\ ￿￿ SHUFHQW LQ ￿￿￿￿ LQ WKH (XURSHDQ 2(&’
FRXQWULHV￿ ZKDW GUDPDWLFDOO\ HPHUJHV LV WKH VXEVWDQWLDO LQFUHDVH LQ WKH VKDUH RI
WKH ORQJ￿WHUP XQHPSOR\PHQW UDWH ￿￿￿￿ SHUFHQW LQ ￿￿￿￿ FRPSDUHG WR ￿￿￿
SHUFHQW LQ ￿￿￿￿￿ >6LHEHUW￿ ￿￿￿￿@￿ $V &DPHURQ >￿￿￿￿@ SRLQWHG RXW￿ ·«WKHUH RQFH
ZDV D WLPH￿ QRW ORQJ DJR￿ ZKHQ (XURSH ZDV FORVH WR IXOO HPSOR\PHQW￿ ,Q WKH ￿￿￿￿V DQG HDUO\
￿￿￿￿V￿ LQ WKH KDOF\RQ GD\V DIWHU WKH FRPSOHWLRQ RI WKH UHFRYHULHV IURP WKH GHYDVWDWLRQ RI
:RUOG :DU ,, DQG EHIRUH WKH ULVH RI RLO SULFHV DQG WKH GHPLVH RI WKH %UHWWRQ :RRGV
H[FKDQJH UDWH UHJLPH￿ XQHPSOR\PHQW UDWHV WKURXJKRXW (XURSH ZHUH JHQHUDOO\ LQ WKH UDQJH RI
WZR WR WKUHH SHU FHQW«￿ 1RZ￿ VRPH WKUHH GHFDGHV ODWHU DQG LQ WKH ZDNH RI WKH PDMRU
UHFHVVLRQV RI WKH ￿￿￿￿￿￿￿￿ ￿￿￿￿￿￿￿￿ DQG ￿￿￿￿￿￿￿￿ (XURSH LV DIIOLFWHG ZLWK HQGXULQJ KLJK
OHYHOV RI XQHPSOR\PHQW￿ 7KURXJKRXW WKH ￿￿￿￿V￿ IRU H[DPSOH￿ WKH ILIWHHQ PHPEHU VWDWHV RI WKH
(XURSHDQ 8QLRQ H[SHULHQFHG DQ DYHUDJH UDWH RI XQHPSOR\PHQW RI ￿￿￿￿ SHUFHQW￿ (YHQ VRPH
ILYH \HDUV DIWHU WKH HQG RI WKH ODVW PDMRU (XURSHDQ UHFHVVLRQ￿ DQG DIWHU VXVWDLQHG UHFRYHU\
VLQFH WKHQ LQ PXFK RI (XURSH￿ WKH UDWH RI XQHPSOR\PHQW UHPDLQV LQ GRXEOH GLJLWV ￿ D VXUH
VLJQ WKDW PXFK RI WKH XQHPSOR\PHQW LV VWUXFWXUDO LQ QDWXUH UDWKHU WKDQ F\FOLFDO«ZKDW
PDNHV WKH ORQJ￿WHUP GHWHULRUDWLRQ LQ HPSOR\PHQW LQ (XURSH HVSHFLDOO\ QRWDEOH￿ RI FRXUVH￿ LV
WKH IDFW WKDW LW KDV EHHQ IDU PRUH VHYHUH WKDQ LQ RWKHU DGYDQFHG HFRQRPLHV«￿￿
,Q WKH YDULRXV DWWHPSWV PDGH WR VHDUFK IRU SROLFLHV DEOH WR WDFNOH
XQHPSOR\PHQW￿ ZRUNVKDULQJ KDV LQFUHDVLQJO\ SOD\HG D OHDGLQJ UROH DV D WRRO WR
GHDO ZLWK WKH XQHPSOR\PHQW GLOHPPD￿ $V 3￿ &DKXF ￿ 3￿ *UDQLHU ￿￿￿￿￿￿
SRLQWHG RXW￿ ·D UHGXFWLRQ LQ ZRUNLQJ WLPH LV RIWHQ VHHQ DV D ZD\ RI VKDULQJ WKH DYDLODEOH
QXPEHUV RI MREV DQG LQFUHDVLQJ HPSOR\PHQW￿￿
7KH GHEDWH RQ ZRUNLQJ WLPH KDV XQGHUJRQH FRQVLGHUDEOH FKDQJHV LQ WKH ODVW
￿￿ \HDUV￿ ,Q WKH ￿￿￿￿V DQG ￿￿￿￿V￿ GXULQJ WKH SKDVH RI VWHDG\ HFRQRPLF JURZWK￿
ZRUNLQJ KRXUV ZHUH UHGXFHG LQ PRVW GHYHORSHG FRXQWULHV￿ )URP WKH ￿￿￿￿V
RQZDUGV￿ ZRUNLQJ WLPH KDV EHFRPH D IDU PRUH FRQWURYHUVLDO LVVXH EHWZHHQ
VRFLDO JURXSV￿ RQ RQH VLGH￿ WUDGH XQLRQV GHPDQG VXEVWDQWLDO ZRUNLQJ￿WLPH
UHGXFWLRQV DV D UHPHG\ DJDLQVW LQFUHDVLQJ XQHPSOR\PHQW￿ RQ WKH RWKHU￿
HPSOR\HUV UHMHFW ZRUNLQJ WLPH UHGXFWLRQV DV D UHPHG\ DJDLQVW LQFUHDVLQJ
XQHPSOR\PHQW￿ VHHNLQJ PRUH ZRUNLQJ￿WLPH IOH[LELOLW\ LQVWHDG￿ ’HSHQGLQJ RQ
WKH HFRQRPLF VLWXDWLRQ￿ WKH H[LVWLQJ UHJXODWRU\ IUDPHZRUN DQG WKH LQGXVWULDO
UHODWLRQV V\VWHP￿ ZRUNLQJ KRXUV KDYH EHHQ UHGXFHG DQG IOH[LELOLVHG WR YHU\
GLIIHUHQW GHJUHHV LQ GLIIHUHQW FRXQWULHV￿
7KH LVVXH RI ZRUNVKDULQJ KDV DWWUDFWHG FRQVLGHUDEOH LQWHUHVW LQ UHFHQW \HDUV
HVSHFLDOO\ LQ WKH (XURSHDQ &RPPXQLW\￿ ZKHUH XQHPSOR\PHQW UDWHV￿ DV VHHQ￿
KDYH VRDUHG WR GRXEOH ILJXUHV￿ 7KH HPSOR\PHQW HIIHFWV RI VKRUWHU ZRUNLQJ
KRXUV KDYH EHHQ ZLGHO\ GLVFXVVHG ZLWKLQ DQG RXWVLGH WKH DFDGHPLF FRPPXQLW\
>WR TXRWH VRPH￿ 5￿ +DUW ￿￿￿￿￿ ￿￿￿￿￿ 9￿ 9DOOL ￿￿￿￿￿ *￿ %RVFK￿ 3￿ ’DZNLQV ￿ )￿
0LFKRQ ￿￿￿￿￿ 0￿ $QGUHZV ￿ 6LPPRQV ￿￿￿￿￿ ￿￿￿￿￿ 5￿ 3DWHUQR• ￿
/￿3URVSHUHWWL ￿￿￿￿￿ 5￿ 0DULPRQ ￿ )￿ =LOLERWWL ￿￿￿￿@￿￿
+RZHYHU￿ GHVSLWH WKH DEXQGDQFH RI OLWHUDWXUH LQ WKLV DUHD￿ VHYHUDO LPSRUWDQW
TXHVWLRQV KDYH QRW EHHQ ZKROO\ VROYHG￿ QRWZLWKVWDQGLQJ WKH JURZLQJ LQWHUHVW
LQ ZRUNVKDULQJ DQG WKHRUHWLFDO DQDO\VHV RI VRPH RI WKH LVVXHV LQYROYHG￿ WKHUH
DUH IHZ VWXGLHV ZKLFK H[SOLFLWO\ FRQVLGHU WKH SRVVLELOLW\ RI &DSLWDO 2SHUDWLQJ
7LPH ￿&27￿ DQG VKLIW ZRUNLQJ￿
7KH HFRQRPLF GHEDWH RQ WKH GHYHORSPHQW RI &27 DQG VKLIW￿ZRUN KDV
FKDQJHG RYHU WLPH￿ ,Q WKH ILUVW SHULRG￿ VWHDG\ HFRQRPLF JURZWK IURP WKH HDUO\
SRVW :RUOG :DU ,, SHULRG XS WR WKH ILUVW RLO￿FULVLV￿ WKH PDLQ DWWHQWLRQ RI
UHVHDUFKHUV ZDV RQ WKH ORQJ￿WHUP VRXUFHV RI JURZWK ￿’HQLVRQ￿ ￿￿￿￿￿ ￿￿￿￿￿
-RUJHQVRQ ￿ *ULOLFKHV ￿￿￿￿￿ .HQGULFN ￿￿￿￿￿￿ $W WKH VDPH WLPH￿ D FRQWURYHUV\
RQ WKH UROH RI FDSLWDO DQG LWV XWLOLVDWLRQ LQ HFRQRPLF JURZWK EURNH RXW￿
UHVHDUFKHUV DUJXHG IRU WKH LQFOXVLRQ RI &27 LQ WKH PRGHOV LQVWHDG RI PHUHO\
FDSLWDO VWRFN￿
0XUUD\ )RVV ￿￿￿￿￿￿ VWUHVVHG LQ WKH HDUO\ ￿￿￿￿V WKDW RSHUDWLQJ KRXUV KDG
EHHQ FRQVLGHUDEO\ SURORQJHG VLQFH WKH ￿￿￿￿V DQG VKRZHG WKDW WKLV OHQJWKHQLQJ
RI &27 PDGH DQ LPSRUWDQW FRQWULEXWLRQ WR HFRQRPLF JURZWK GXULQJ WKLV
SHULRG￿ ’XULQJ WKH ￿￿￿￿V D VHULHV RI SDSHUV DQDO\VHG WKH PLFURHFRQRPLF
IXQGDPHQWDOV RI VKLIW ZRUN DQG FDSLWDO XWLOLVDWLRQ ￿0DUULV￿ ￿￿￿￿￿ :LQWVRQ ￿
0F&R\ ￿￿￿￿￿ %HWDQFRXUW ￿ &ODJXH ￿￿￿￿￿ %RVZRUWK ￿ :HVWDZD\ ￿￿￿￿￿ &HWWH
￿￿￿￿￿￿ 7KH PDLQ IRFXV LQ WKH ￿￿￿￿V ZDV RQ WKH VRXUFHV RI ORQJ￿WHUP YDULDWLRQV
LQ SURGXFWLYLW\ DQG WKH DGMXVWPHQW RI FDSDFLW\ XWLOLVDWLRQ DQG IDFWRU XVH WR WKH
EXVLQHVV F\FOH￿ 6HYHUDO VWXGLHV VKRZHG WKDW ODERXU SURGXFWLYLW\ YDULHG F\FOLFDOO\￿
GHFUHDVLQJ FRQVLGHUDEO\ LQ WKH GRZQWXUQV DQG LQFUHDVLQJ DV EXVLQHVV DFWLYLW\
SLFNHG XS￿ 7KLV SUR￿F\FOLFDO EHKDYLRXU VXUSULVHG PRVW HFRQRPLVWV LQFOLQHG WR
EHOLHYH LQ GHFUHDVLQJ UHWXUQV WR ODERXU￿ (FRQRPHWULF HVWLPDWHV RI VKRUW￿UXQ
HPSOR\PHQW IXQFWLRQV ￿1DGLUL￿ ￿￿￿￿￿ IRXQG RXWSXW HODVWLFLWLHV ZLWK UHVSHFW WR
ODERXU WR EH DERYH RQH￿ UHVXOWV FRQILUPHG ODWHU E\ YDULRXV SURGXFWLRQ IXQFWLRQ
HVWLPDWHV ￿&UDLQH￿ ￿￿￿￿￿ )HOGVWHLQ￿ ￿￿￿￿￿ 7DWRP￿ ￿￿￿￿￿￿ $PRQJ WKH
H[SODQDWLRQV SURSRVHG WKHUH ZDV WKH RQH OLQNHG WR WKH SRVVLELOLW\ RI D
VSHFLILFDWLRQ HUURU LQ WKH SURGXFWLRQ IXQFWLRQV DQG WKH DEVHQFH RI WKH GHJUHH
RI XWLOLVDWLRQ RQ WKH SURGXFWLRQ IDFWRUV￿ 7KH LGHD ZDV WKDW WKH RPLVVLRQ RI
FDSLWDO XWLOLVDWLRQ ZRXOG OHDG WR DQ XSZDUG ELDV LQ WKH HVWLPDWLRQ RI ODERXU
FRQWULEXWLRQ￿ JLYLQJ WKH LPSUHVVLRQ RI LQFUHDVLQJ UHWXUQV WR WKLV IDFWRU￿ :KDW
ILQDOO\ HPHUJHG ZDV WKDW WKH SUR￿F\FOLFDO EHKDYLRXU RI ODERXU SURGXFWLYLW\
GLVDSSHDUV ZKHQ YDULDWLRQV LQ FDSLWDO XWLOLVDWLRQ DUH WDNHQ LQWR DFFRXQW￿ $V
QRWHG E\ 7DWRP ￿￿￿￿￿￿ ·«DFFRXQWLQJ IRU WKH F\FOLFDO YDULDWLRQ RI XWLOLVDWLRQ RI WKH
FDSLWDO VWRFN LQ D &REE￿’RXJODV VSHFLILFDWLRQ UHFRQFLOHV WKH DSSDUHQW LQFRQVLVWHQF\ RI WKH
GLPLQLVKLQJ UHWXUQV WR ODERXU K\SRWKHVLV DQG WKH REVHUYHG SUR￿F\FOLFDO PRYHPHQWV RI ODERXU
SURGXFWLYLW\ DQG UHDO ZDJHV￿￿
1RZDGD\V PRUH WKDQ LQ WKH SDVW￿ SURGXFWLRQ QRW RQO\ UHTXLUHV FDSLWDO DV
ZHOO DV ODERXU EXW DOVR GHSHQGV RQ YDULHG DQG FRPSOH[ IRUPV RI ZRUN
RUJDQLVDWLRQ￿ ZKLFK WLH PRUH RU OHVV FORVHO\ WR RQH DQRWKHU WKH XVHV RI WKH WZR
PDLQ IDFWRUV￿ ,Q LQGXVWU\ DQG VHUYLFHV ODERXU QHHGV PDQ\ DOORFDWLRQV RI FDSLWDO
IRU HIILFLHQW SURGXFWLRQ￿ VRPH RI ZKLFK LV UHTXLUHG RQ D ORQJ￿WHUP EDVLV￿ VRPH
LQ WKH VKRUW￿UXQ￿ 0DQ\ SURGXFWLRQ SURFHVVHV￿ HYHQ XVLQJ WKH PRVW PRGHUQ￿
HTXLSPHQW￿ FDQQRW IXQFWLRQ ZHOO ZLWKRXW FRQVWDQW JXLGDQFH RU FRQWURO E\
KXPDQ ODERXU￿ 7KH FRVW RI LQWHUUXSWLQJ VRPH LQGXVWULDO SURFHVVHV LV VR KLJK DV
WR LPSRVH FRQWLQXRXV RSHUDWLRQ￿ 6WDWLVWLFDO LQIRUPDWLRQ DQG HFRQRPLF DQDO\VLV
RIWHQ QHJOHFW￿ EHFDXVH RI LWV FRPSOH[LW\￿ VXFK D FRPSOH[ LQWHUSOD\￿ 9HU\ OLWWOH LV
NQRZQ DERXW FDSLWDO RSHUDWLQJ WLPH￿ WKH GDWD LQ TXHVWLRQ XVXDOO\ FRQFHUQ WKH
YROXPHV RI WKH WZR PDLQ SURGXFWLYH IDFWRUV DQG WKH ZRUNLQJ WLPHV RI
HPSOR\HHV￿
%HDULQJ LQ PLQG WKHVH K\SRWKHVHV￿ RXU PDLQ REMHFWLYH LQ WKLV SDSHU LV WR
H[DPLQH WKH H[LVWLQJ UHODWLRQ EHWZHHQ HPSOR\PHQW DQG ZRUNLQJ ZHHN
GXUDWLRQ￿ $V DOUHDG\ VWUHVVHG E\ 3￿ &DKXF ￿ $￿ G•$XWXPH ￿￿￿￿￿￿ VRPH RI WKH
PDLQ IDFWRUV WKDW UHJXODWH WKLV UHODWLRQ DUH UHVSHFWLYHO\ OLQNHG RQ WKH RQH KDQG
WR WKH SURGXFWLYLW\ JDLQV IROORZLQJ YDULDWLRQV LQ ZRUNLQJ WLPH REWDLQHG E\ WKH
ILUPV￿ RQ WKH RWKHU WR WKH SRVVLELOLW\ RI KDYLQJ ZDJH FRPSHQVDWLRQ RU
RWKHUZLVH￿ DQG ILQDOO\ WR WKH DPRXQW RI IL[HG FRVWV DVVRFLDWHG WR ODERXU LQSXW￿
,W LV WKHUHIRUH QHFHVVDU\ LQ GHDOLQJ ZLWK ZRUNVKDULQJ WKDW ZRUNLQJ WLPH
UHGXFWLRQV DQG WKHLU HIIHFWV RQ HPSOR\PHQW VKRXOG QRW EH GHYHORSHG RXW RI D
IUDPHZRUN ZKLFK H[SOLFLWO\ FRQVLGHU WKH HIIHFWV RQ ILUP•V SURILWV DQG ZDJH
GHWHUPLQDWLRQ￿ ,Q WKLV OLJKW￿ WKH IROORZLQJ DQDO\VLV ZLOO EH UHIHUUHG WR PRGHOV
EDVHG RQ WKH HIILFLHQF\ ZDJHV K\SRWKHVLV￿ WKHVH PRGHOV￿ ZKRVH FRPPRQ
REMHFWLYH LV WR JLYH D PRUH FRQYLQFLQJ H[SODQDWLRQ RI ZK\ ILUPV GR QRW ILQG LW
SURILWDEOH WR ORZHU ZDJHV HYHQ LQ WKH SUHVHQFH RI XQHPSOR\PHQW￿ KDYH DV D
QDWXUDO EHQFKPDUN WKH 6RORZ ￿￿￿￿￿￿ PRGHO￿ ZKLFK PDLQO\ GHULYHV IURP
LQWURGXFLQJ LQ WKH ILUP•V REMHFWLYH IXQFWLRQ DQ LQFUHDVLQJ ZRUNHU HIIRUW
IXQFWLRQ DV UHJDUGV ZDJHV￿ $FFRUGLQJ WR 6RORZ￿ WKH WUDGLWLRQDO 0DUVKDOOLDQ
VFKHPH￿ FRQFHUQLQJ WKH SXUH RSHUDWLQJ PHFKDQLVP RI GHPDQG DQG VXSSO\ RQ
WKH VLQJOH PDUNHW￿ LV LQFRPSOHWH LI DSSOLHG WR ODERXU PDUNHW￿ 7KLV
LQFRPSOHWHQHVV HPHUJHV EHFDXVH ZDJH UDWHV DQG MREV KDYH SHFXOLDU
FKDUDFWHULVWLFV ZLWK UHVSHFW WR SULFHV DQG TXDQWLWLHV DYDLODEOH RQ RWKHU PDUNHWV￿
,Q IDFW￿ ·WKH\ DUH PXFK PRUH GHHSO\ LQYROYHG LQ WKH ZD\ SHRSOH VHH WKHPVHOYHV￿ WKLQN DERXW
WKHLU VRFLDO VWDWXV￿ DQG HYDOXDWH ZKHWKHU WKH\ DUH JHWWLQJ D IDLU VKDNH RXW RI VRFLHW\￿ ￿6RORZ
￿￿￿￿￿ S￿ ￿￿￿￿
,W LV RQ WKH UHODWLRQ EHWZHHQ HIIRUW DQG ZDJH￿ WKURXJK WKH IXQFWLRQDO IRUP
) (w e e = WKDW 6RORZ EXLOGV WKH ILUVW HIILFLHQF\ ZDJH EDVHG PRGHO￿ ZKLFK￿ DV LV
ZLGHO\ NQRZQ￿ FRUUHVSRQGV WR WKH ZDJH OHYHO ZKLFK PLQLPLVHV ODERXU FRVWV SHU
HIILFLHQF\ XQLWV￿ 6WDUWLQJ IURP WKLV SLRQHHULQJ ZRUN￿ HIILFLHQF\ ZDJH EDVHG
PRGHOV WKHUHDIWHU LQGLYLGXDOLVH GLIIHUHQW PRWLYDWLRQV FRQFHUQLQJ ZK\ ILUPV DUH
ZLOOLQJ WR SD\ D KLJKHU ZDJH FRPSDUHG WR WKH :DOUDVLDQ RQH￿ ZLWK WKH
FRQVHTXHQFH RI UHIXVLQJ WR DFFHSW WKRVH ZRUNHUV ZKR RIIHU WKHPVHOYHV DW D
ORZHU ZDJH￿ JLIW H[FKDQJH EHWZHHQ ZRUNHUV DQG ILUPV ￿$NHUORI￿ ￿￿￿￿￿ DQG
RWKHU UHFHQW FRQWULEXWLRQV ZKLFK SDUWO\ FRQILUPHG WKH YDOLGLW\ RI VRPH
K\SRWKHVHV SURSRVHG E\ $NHUORI ￿￿￿￿￿￿￿ )HKU￿ &DFKWHU DQG .LUFKVWHLJHU
￿￿￿￿￿￿￿ &DFKWHU DQG )DON ￿￿￿￿￿￿￿ %HZOH\ ￿￿￿￿￿￿￿ UHGXFWLRQ RI WKH QDWXUDO
SURSHQVLW\ WR D VFDUFH ZRUNHUV XWLOLVDWLRQ ￿6KDSLUR ￿ 6WLJOLW]￿ ￿￿￿￿￿ 5H\ ￿
6WLJOLW]￿ ￿￿￿￿￿￿ WXUQRYHU UDWH UHGXFWLRQ DQG DWWHQXDWLRQ RI WKH ILUPV•
LQIRUPDWLRQ DV\PPHWU\ SUREOHP FRQFHUQLQJ ZRUNHUV• TXDOLWLHV ￿:HLVV ￿￿￿￿￿￿￿￿
,Q WKH HIIRUW IXQFWLRQ ZH DUH JRLQJ WR DGRSW ZH ZLOO WDNH LQWR DFFRXQW WKH
HIIHFWV RI HIIRUW ZRUNLQJ WLPH UHGXFWLRQ￿ ,QGHHG DOVR .￿ 0DU[ HPSKDVLVHG WKH
FRQVHTXHQFHV RI WKH HIIHFW RI D ZRUN ZHHN UHGXFWLRQ￿ KH DVVHUWHG WKDW D ZRUN
ZHHN UHGXFWLRQ￿ ·«JLYHV DQ LPPHQVH LPSHWXV WR WKH GHYHORSPHQW RI SURGXFWLYLW\«￿,W
LPSRVHV RQ WKH ZRUNHU DQ LQFUHDVHG H[SHQGLWXUH RI ODERXU«DQG D FORVHU ILOOLQJ￿XS RI WKH
SRUHV RI WKH ZRUNLQJ GD\«ZKLFK FDQ RQO\ EH DWWDLQHG ZLWKLQ WKH OLPLWV RI WKH VKRUWHQHG
ZRUNLQJ GD\«7KH GHQVHU KRXU RI WKH WHQ￿KRXU ZRUNLQJ GD\ FRQWDLQV PRUH ODERXU￿ L￿H￿
H[SHQGHG ODERXU SRZHU￿ WKDQ WKH PRUH SRURXV KRXU RI WKH WZHOYH￿KRXU ZRUNLQJ GD\￿ ￿0DU[￿
￿￿￿￿ S￿￿￿￿￿￿
7KH HIIHFWV RI YDULDWLRQ LQ KRXUV RQ WKH ZRUNHU HIIHFWLYHQHVV DQG HIIRUW LV
WZRIROG￿ RQ WKH RQH KDQG￿ WKH GHDG WLPHV RFFXUULQJ GXULQJ WKH ZRUNLQJ GD\
￿VXFK DV SDXVHV￿ IRU H[DPSOH￿ SOD\ WKH UROH RI IL[HG FRVWV ZLWK WKH FRQVHTXHQFH
RI LPSO\LQJ DQ XQUHVHUYHG HIIHFW RQ WKH GXUDWLRQ RI WKH ZRUNLQJ GD\ RQ
ZRUNHUV• HIIRUW￿ 2Q WKH RWKHU KDQG￿ WKH HIIHFWV GXH WR WKH ZRUNHUV• WLULQJ RXW
VXJJHVW DQ LQYHUVH UHODWLRQ￿ $IWHU DOO￿ LW LV WKXV SRVVLEOH WR K\SRWKHVLVH WKH
H[LVWHQFH RI D EHOO VKDSHG HIIRUW IXQFWLRQ DV UHJDUGV WKH VWDQGDUG ZRUNLQJ GD\
YDULDWLRQV￿ (PSLULFDO HYLGHQFH LQGHHG KDV EHHQ TXLWH DPELJXRXV RQ WKLV
PDWWHU￿ )HOGHVWHLQ ￿￿￿￿￿￿ DQG &UDLQH ￿￿￿￿￿￿ HPSKDVLVHG KRZ VWDQGDUG ZRUNLQJ
ZHHN UHGXFWLRQV DUH LQFOLQHG WR UHGXFH ZRUNHUV• SURGXFWLYLW\￿ FRQWUDVWLQJ
UHVXOWV ZHUH REWDLQHG E\ 0HUFKDQG DQG RWKHUV ￿￿￿￿￿￿￿ /HVOLH DQG :LVH ￿￿￿￿￿￿
IRXQG QR VLJQLILFDQW IXQFWLRQDO UHODWLRQ￿
,Q RXU DQDO\VLV￿ DV LQ &DKXF DQG G•$XWXPH ￿￿￿￿￿￿ IURP ZKLFK WKLV ZRUN
VWHPV￿ ZH KDYH SULYLOHJHG WKH D SULRUL IDYRXUDEOH K\SRWKHVLV RI D ZRUNLQJ KRXU
UHGXFWLRQ￿ :H K\SRWKHVLVHG WKDW ZH ZHUH RSHUDWLQJ DORQJ WKH GHFUHDVLQJ SXOO
WDLO RI WKH UHODWLRQ EHWZHHQ HIIRUW DQG ZRUNLQJ KRXUV￿
,I LW LV FOHDU WKDW D ZRUNLQJ ZHHN UHGXFWLRQ EULQJV DERXW D ZRUNHUV• HIIRUW
LQWHQVLILFDWLRQ￿ ZKLFK VKRXOG DOORZ IRU KLJKHU SURGXFWLRQ LQ D VKRUWHU WLPH￿ RQ
WKH RWKHU KDQG￿ DV XQGHUOLQHG E\ &HWWH ￿ 7DGGHL ￿￿￿￿￿￿ DQG &DKXF DQG
G•$XWXPH ￿￿￿￿￿￿￿ WKH ZRUNLQJ ZHHN UHGXFWLRQ LV FRPELQHG ZLWK D ZRUN
UHRUJDQLVDWLRQ ZKLFK WHQGV WR PRGLI\ WKH QXPEHU RI HTXLSHV￿ ZRUNHUV DV ZHOO DV
WKH FDSLWDO XWLOLVDWLRQ DQG LWV SURGXFWLYLW\￿ 2QFH DJDLQ ￿DV DOUHDG\ VWUHVVHG LQ
*DURIDOR DQG 9LQFL ￿￿￿￿￿￿ LW LV FOHDU WKDW D ZRUNVKDULQJ SROLF\ GRHV QRW RQO\
DIIHFWV WKH ODERXU LQSXWV XVHG E\ HPSOR\HUV￿ %DVHG RQ WKLV ODWWHU K\SRWKHVLV￿ LQ
RXU DQDO\VLV￿ DV LQ &DKXF DQG G•$XWXPH ￿￿￿￿￿￿￿ ZH ZLOO DGRSW D SURGXFWLRQ
IXQFWLRQ ZKLFK DOVR HPERGLHV WKH FDSLWDO RSHUDWLQJ WLPH ZKLFK LQ WXUQ LV
OLQNHG WR KRXUV ZRUNHG
,Q ZKDW IROORZV LW ZLOO EH K\SRWKHVLVHG WKDW WKH ZRUN UHRUJDQLVDWLRQ
HPHUJLQJ ZKHQ D VWDQGDUG ZRUNLQJ ZHHN UHGXFWLRQ LV DGRSWHG￿ WHQGV WR
LQFUHDVH WKH QXPEHU RI ZRUNHUV• HTXLSHV DQG KHQFH FDSLWDO RSHUDWLQJ WLPH￿ 7KLV
UHODWLRQ WDNHV VWHPV IURP YDULRXV FRQWULEXWLRQV ￿%RUODQJH DQG ￿￿￿￿￿￿￿￿ $Q[R
DQG ￿￿￿￿￿￿￿￿ ZKLFK XQGHUOLQHG WKH H[LVWHQFH RI D QHJDWLYH FRUUHODWLRQ EHWZHHQ
ODERXU DQG FDSLWDO LQSXW GXUDWLRQ￿ ,Q RUGHU WR HYDOXDWH WKH HIIHFWLYHQHVV RI D
ZRUNVKDULQJ SROLF\￿ ZH ZLOO XVH WZR GLIIHUHQW PDFURHFRQRPLF DSSURDFKHV￿
.H\QHVLDQ DQG 1HR￿FODVVLFDO￿ ,Q WKH IRUPHU ZH ZLOO DVVXPH RSHUDWLRQ LQ D
FRQWH[W FKDUDFWHULVHG E\ DQ XQHPSOR\PHQW PDUJLQ GXH WR WKH GHPDQG VLGH￿￿
FRQVWUDLQW￿ ZKLOH LQ WKH ODWWHU ZH ZLOO FRQVLGHU D VLWXDWLRQ LQ ZKLFK HPSOR\PHQW
LV PHUHO\ GHWHUPLQHG E\ ODERXU GHPDQG￿ LQ VXFK D FRQWH[W ODERXU FRVWV ZLOO
SOD\ D FUXFLDO UROH LQ HPSOR\PHQW GHWHUPLQDWLRQ￿
7KH PDLQ GLIIHUHQFH RI WKLV SDSHU ZLWK UHVSHFW WKH RQH E\ &DKXF DQG
G￿$XWXPH ￿￿￿￿￿￿ OLHV LQ KDYLQJ FRQVLGHUHG DQ HIILFLHQF\ ZDJH HIIRUW
K\SRWKHVLV￿ LQ ZKDW IROORZV LW ZLOO EH SUHOLPLQDU\ DQDO\VHG WKH FDVH LQ ZKLFK
WKH HIIRUW IXQFWLRQ LV OLQNHG WR ZDJHV DQG FRQVHTXHQWO\ WKH FDVH ZKHQ LW LV
OLQNHG UHVSHFWLYHO\ WR ZDJHV DQG KRXUV￿
7KH SDSHU LV RUJDQLVHG DV IROORZV￿ VHFWLRQ ￿ ZLOO EH GHYRWHG WR LQWURGXFLQJ
WKH SURGXFWLRQ IXQFWLRQ XWLOLVHG￿ VHFWLRQ ￿ DQG ￿ LOOXVWUDWH UHVSHFWLYHO\ WKH FDVH
ZKHQ HIIRUW GHSHQGV RQ ZDJHV DQG RQ ERWK KRXUV DQG ZDJHV￿ VHFWLRQ ￿
FRQFOXGHV￿
6HFWLRQ ￿￿ $VVXPSWLRQV DQG EDVLF FRQFHSWV
,W UHSUHVHQWV WKH SURGXFW EHWZHHQ WKH LQVWDQWDQHRXV IORZ SURGXFWLRQ￿ JLYHQ
E\ )￿.￿ HQ￿￿ DQG 7 lK￿ WKH FDSLWDO RSHUDWLQJ WLPH￿
$V LQ &DKXF DQG G•$XWXPQH ￿￿￿￿￿￿￿ WKH LQVWDQWDQHRXV SURGXFWLRQ IORZ
GHSHQGV RQ WKH DPRXQW RI FDSLWDO VWRFN . DQG RQ WKH QXPEHU RI DYDLODEOH MREV
Q ZKLFK VHW WKH QXPEHU RI HPSOR\HHV LQ D JLYHQ LQVWDQW￿ ,Q JHQHUDO￿ FDSLWDO
RSHUDWLQJ WLPH GHSHQGV GLUHFWO\ RQ ZRUN GXUDWLRQ￿ ZKHQ UHRUJDQLVDWLRQ GRHV
QRW RFFXU￿ WKH RSHUDWLQJ WLPH LV SURSRUWLRQDWH WR WKDW RI ZRUN￿ LW GHFUHDVHV
ZKHQ WKH ZRUNLQJ GXUDWLRQ GHFUHDVHV￿ 1HYHUWKHOHVV￿ WKH ZRUNLQJ KRXUV
UHGXFWLRQ LV OLNHO\ WR EULQJ DERXW ZRUNLQJ UHRUJDQLVDWLRQ￿ 8QGHU VRPH
FLUFXPVWDQFHV WKH UHRUJDQLVDWLRQ FDQ EH VXFK WKDW WKH UHGXFWLRQ LQ WKH
ZRUNLQJ ZHHN GXUDWLRQ FDQ EH OLQNHG WR DQ LQFUHDVH LQ HTXLSPHQW￿ 6XFK D
SKHQRPHQRQ LV OLNHO\ WR RFFXU LQ WKRVH VHFWRUV ZKHUH WKH XWLOLVDWLRQ RI
VXEVHTXHQW ZRUNHUV• HTXLSHV LV SRVVLEOH￿ 7KH UHGXFWLRQ LQ WKH ZRUNLQJ ZHHN
GXUDWLRQ PD\ JLYH ULVH WR DQ LQFUHDVH LQ WKH QXPEHU RI HTXLSHV￿ DQG LQ WKH
GXUDWLRQ RI PDFKLQH XVH￿
(PSLULFDOO\￿ WKH UHODWLRQ EHWZHHQ ZRUN DQG FDSLWDO GXUDWLRQ LV QRW ZHOO
NQRZQ￿ (FRQRPHWULF DQDO\VHV KDYH XVXDOO\ IRXQG D QHJDWLYH UHODWLRQ EHWZHHQ
ZRUN GXUDWLRQ DQG VXEVHTXHQW ZRUNHUV• HTXLSH￿ ZKLFK VHHPV WR VXJJHVW WKH
H[LVWHQFH RI UHRUJDQLVDWLRQ ZKHQ ZRUN GXUDWLRQ YDULHV ￿%RXUODQJH DQG RWKHUV￿
￿￿￿￿￿ $Q[R DQG RWKHUV￿ ￿￿￿￿￿￿
,Q ZKDW IROORZV ZH ZLOO DVVXPH WKH H[LVWHQFH RI FRQVWDQW UHWXUQV WR VFDOH￿
ZLWK UHVSHFW WR FDSLWDO LQSXW DQG HPSOR\PHQW H[SUHVVHG LQ HIILFLHQF\ XQLWV￿
DFFRUGLQJ WR ZKLFK ZH FDQ FRQVHTXHQWO\ UHODWH WKH SURGXFWLRQ OHYHO WR WKH
IORZ RI VHUYLFHV￿ DQG ZULWH￿
< )￿7.￿ H/￿
ZKHUH 7 UHSUHVHQWV WKH GXUDWLRQ RI FDSLWDO XWLOLVDWLRQ DQG / WKH WRWDO QXPEHUV
RI KRXUV ZRUNHG￿￿￿
$Q LPSRUWDQW TXHVWLRQ WR EH DGGUHVVHG LV ZKHWKHU WKH UHGXFWLRQ LQ WKH
ZRUNLQJ ZHHN FDQ EH DFKLHYHG￿ NHHSLQJ FRQVWDQW WKH GXUDWLRQ RI FDSLWDO
XWLOLVDWLRQ￿ WKURXJK WKH DGRSWLRQ RI D YDULDEOH KRXUV VFKHGXOH DQG WKH
H[WHQVLRQ RI WKH ZRUN LQ HTXLSHV￿ ,I WKLV LV WKH FDVH￿ WKHQ LW LV FRQYHQLHQW WR
ZULWH WKH UHODWLRQ EHWZHHQ SURGXFWLRQ < DQG WKH OHYHO RI HPSOR\PHQW 1 LQ WKH
IROORZLQJ ZD\￿
< )￿7.￿ HK1￿
,I￿ KRZHYHU￿ WKH UHGXFWLRQ LQ WKH ZRUNLQJ ZHHN LV OLQNHG WR WKDW RI D
UHGXFWLRQ LQ WKH GXUDWLRQ RI FDSLWDO XVH￿ SDUDPHWHU l UHSUHVHQWV WKH QXPEHU RI
HTXLSHV UHPDLQLQJ FRQVWDQW￿ 7KH SURGXFWLRQ IXQFWLRQ FDQ EH H[SUHVVHG DV
IROORZV￿
< K)￿l.￿ H1￿
:H ZLOO DGRSW￿ KRZHYHU￿ WKH JHQHUDO FDVH￿ ZKHUH WKH UHGXFWLRQ RI WKH
ZRUNLQJ GXUDWLRQ LV DFFRPSDQLHG E\ D FHUWDLQ H[WHQW RI KRXUV UHRUJDQLVDWLRQ￿
7KHUHIRUH ZH DVVXPH WKH H[LVWHQFH RI D GHFUHDVLQJ UHODWLRQ IRU l￿K￿ EHWZHHQ












K hF h Y
l
l
7KLV ODWWHU JHQHUDO IRUP RI SURGXFWLRQ IXQFWLRQ ZLOO EH WKH RQH DGRSWHG LQ
RUGHU WR H[SORUH WKH EDVLF PHFKDQLVPV RSHUDWLQJ ZKHQ D UHGXFWLRQ LQ ZRUNLQJ
GXUDWLRQ LV XQGHUWDNHQ￿ ,Q ZKDW IROORZV ZH ZLOO FRQVLGHU WZR GLIIHUHQW HIIRUW
IXQFWLRQV￿ RQH XQLTXHO\ OLQNHG WR WKH ZDJH DQG WKH RWKHU UHODWHG WR ZDJHV DQG
KRXUV￿
6HFWLRQ ￿￿ :RUNLQJ ZHHN UHGXFWLRQ HPSOR\PHQW DQG HIIRUW￿ WKH FDVH RI H H￿Z￿
/HW XV VWDUW E\ FRQVLGHULQJ WKH FDVH LQ ZKLFK ZH ZLOO XVH DQ HIIRUW IXQFWLRQ
H[FOXVLYHO\ OLQNHG WR WKH KRXUO\ ZDJH SHUFHLYHG E\ ZRUNHUV￿ QDPHO\ ) (w e e = ￿
3UHOLPLQDU\ OHW XV GHILQH a WKH HODVWLFLW\ RI WKH SURGXFWLRQ IXQFWLRQ < ZLWK
UHVSHFW WR ODERXU LQSXW H[SUHVVHG LQ SK\VLFDO XQLWV 1
￿
DQG ZLWK eZ DQG el
UHVSHFWLYHO\ WKH HODVWLFLW\ RI HIIRUW ZLWK UHVSHFW WR WKH ZDJH DQG WKH HODVWLFLW\ RI
WKH UHRUJDQLVDWLRQ IXQFWLRQ l ZLWK UHVSHFW WR WKH KRXUV RI ZRUN K￿ /HW XV
￿
:H FRQVLGHU 1 LQ SODFH RI H1 EHFDXVH RXU DLP LV WR GHWHFW WKH HPSOR\PHQW HIIHFW RI D
ZRUNLQJ ZHHN UHGXFWLRQ DQG QRW￿ DV LQ ILUPV EDVHG DSSURDFK￿ WKH HPSOR\PHQW LQ HIILFLHQF\
XQLWV￿￿￿
IXUWKHU DVVXPH D SRVLWLYH DQG VPDOOHU WKDQ XQLW\ YDOXH IRU a￿ DQG D QHJDWLYH
YDOXH IRU elFRQWDLQHG ZLWKLQ WKH LQWHUYDO >￿￿￿ ￿@￿ $V UHJDUGV eZ￿ LW ZLOO EH HTXDO
WR ￿￿ GXH WR WKH ZHOO NQRZQ 6RORZ FRQGLWLRQ￿
)URP QRZ RQ ZH ZLOO DVVXPH . DV JLYHQ DQG FRQVHTXHQWO\ WKH ZHHNO\





























































g b a + + = ￿￿￿
ZKHUH w ae g a e b l = + - = , 1 ) 1 ( DQG FRQVHTXHQWO\ a g = ￿
/HW XV FRQVLGHU WKH SDUDPHWHU b￿ ZKLFK FDSWXUHV WKH LPSDFW RI KRXUV
YDULDWLRQ RQ WKH WRWDO DPRXQW RI SURGXFWLRQ￿ 9DULRXV SRVVLELOLWLHV HPHUJH￿ )LUVW
ZH VKRXOG FRQVLGHU WKH FDVH LQ ZKLFK WKH QXPEHU RI ZRUNHUV• WHDPV ￿RU ODERXU
JURXSV￿ DUH WRWDOO\ LQGHSHQGHQW ZLWK UHVSHFW WR WKH KRXUV ZRUNHG￿ WKLV ZLOO EH
WKH FDVH LQ ZKLFK el ￿ DQG VR b  ￿￿ ,Q VXFK D FDVH WKH UHGXFWLRQ LQ WKH
ZRUNLQJ ZHHN￿ PDLQWDLQLQJ FRQVWDQW WKH OHYHO RI ZRUNHUV HPSOR\HG￿ ZLOO FDXVH
D SURSRUWLRQDO UHGXFWLRQ LQ WKH SURGXFWLRQ OHYHO￿ $ VHFRQG FDVH LV WKH RQH LQ
ZKLFK D UHGXFWLRQ LQ ZRUNLQJ KRXUV ZLOO EH IROORZHG E\ D SURSRUWLRQDO LQFUHDVH
LQ WKH QXPEHU RI WHDPV VR DV WR OHDYH XQFKDQJHG WKH FDSLWDO RSHUDWLQJ WLPH￿
&RQVHTXHQWO\￿ el ￿￿￿ DQG KHQFH b a￿ DQG VR KRXUV DQG ZRUNHUV DUH SHUIHFW
VXEVWLWXWHV￿ )LQDOO\ IRU DQ\ YDOXH RI el LQ WKH LQWHUYDO >￿￿￿ ￿@ ZH ZLOO KDYH D
SRVLWLYH YDOXH IRU b ORZHU WKDQ XQLW\ EXW ORZHU WKDQ a￿ WKLV PHDQV WKDW D
UHGXFWLRQ LQ WKH ZRUNLQJ KRXU ZLOO GHWHUPLQH OHVV WKDQ SURSRUWLRQDO LQFUHDVH LQ
WKH SURGXFWLRQ OHYHO￿ )URP FRQGLWLRQ ￿￿￿ ZH FDQ VHH WKDW IRU D JLYHQ OHYHO RI









,Q RUGHU WR FRQVLGHU SURGXFWLYLW\ HIIHFWV￿ WKH H[LVWLQJ UHODWLRQ EHWZHHQ D
ZRUNLQJ ZHHN UHGXFWLRQ DQG D SRVVLEOH YDULDWLRQ LQ WKH HPSOR\PHQW OHYHO￿ ZLOO
EH DQDO\VHG ILUVW XQGHU D .H\QHVLDQ￿EDVHG HFRQRPLF V\VWHP DQG WKHQ RQ D
1HR￿FODVVLFDO EDVHG RQH ZLWK DQG ZLWKRXW IL[HG SURGXFWLRQ FRVWV￿ %HIRUH WKH￿￿
SUHVHQFH RI ZDJH FRPSHQVDWLRQ￿ WKDW FRXOG HPHUJH IURP WKH UHODWLRQ H[LVWLQJ
EHWZHHQ KRXUO\ ZDJH Z DQG WKH DPRXQW RI KRXUV ZRUNHG K￿ LV QRQ￿H[LVWHQW￿
/HW XV UHFDOO WKDW WKH ZDJH￿ REWDLQHG DUH WKRVH ZKLFK DULVH IURP D FRVW
PLQLPLVDWLRQ SURFHVV IRU HIILFLHQF\ XQLWV￿ DQG DUH VXEVHTXHQWO\ WRWDOO\
LQGHSHQGHQW RI WKH DPRXQW RI KRXUV ZRUNHG￿
￿￿D￿ .H\QHVLDQ XQHPSOR\PHQW IUDPHZRUN
/HW XV FRQVLGHU WKH FDVH RI DQ HFRQRP\ ZLWK IL[HG SULFHV DQG ZDJHV￿ WKH
FRQVXPSWLRQ GHPDQG LV VXSSRVHG WR GHSHQG RQ ZDJHV DQG RWKHU H[RJHQRXV
GHPDQG FRPSRQHQWV￿ 7KH FRQVXPSWLRQ SURSHQVLW\ RI WKRVH ZKR HDUQ SURILWV
LV VXSSRVHG WR EH HTXDO WR ]HUR￿ 7KHUHIRUH￿
D cWN Y Y
D + = = ￿￿￿
ZKHUH F LV WKH VKDUH RI ODERXU LQFRPH FRQVXPHG￿ ’ WKH DXWRQRPRXV GHPDQG
DQG : ￿ZKLFK LV HTXDO WR ZK￿ WKH UHDO ZHHNO\ ZDJH￿ WKLV DFFRUGLQJ WR WKH
DVVXPSWLRQ RI XQLW\ SULFHV￿ +DYLQJ DOUHDG\ XQGHUOLQHG WKDW WKH ZDJH
FRPSHQVDWLRQ LV DEVHQW VLQFH WKH KRXUO\ ZDJH￿ WKH HIILFLHQF\ RQH￿ LV






,Q ZKDW IROORZV ZH ZLOO FRQVLGHU WKH FDVH RI D JHQHUDOLVHG KRXUV UHGXFWLRQ￿





a DV WKH SURGXFWLRQ VKDUH JRLQJ WR
ODERXU LQSXW H[SUHVVHG LQ SK\VLFDO XQLWV￿ ,Q D FRPSHWLWLYH PDUNHW IUDPHZRUN
VXFK D VKDUH LV HTXDO WR WKH YDOXH RI WKH RXWSXW HODVWLFLW\ ZLWK UHVSHFW WR ODERXU
LQSXW a￿ ZKLOH LQ D NH\QHVLDQ XQHPSOR\PHQW FRQWHVW
^
a LV JUHDWHU WKDQ a ￿
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6LQFH WKH HIILFLHQF\ ZDJH LV LQGHSHQGHQW ZLWK UHVSHFW WR WKH KRXUV ZRUNHG




























6LF UHEXV VWDQWLEXV￿ WKH DGRSWLRQ RI D ZRUNVKDULQJ SROLF\ ZLOO EULQJ DERXW D
PRUH WKDQ SURSRUWLRQDO LQFUHDVH RI WKH HPSOR\HG SHRSOH￿ 2XW RI HIILFLHQF\
ZDJHV PHFKDQLVP DQG LQ FRQGLWLRQ RI IXOO ZDJH FRPSHQVDWLRQ PHFKDQLVP￿ VR





- = DQG FRQVHTXHQWO\ FRQGLWLRQ ￿￿￿ FRXOG KDYH EHHQ ZULWWHQ DV ￿
￿





































,W LV ZHOO NQRZQ WKDW
A






























,Q WKLV FDVH WRR ZH REVHUYH DQ HPSOR\PHQW LQFUHDVH DV D FRQVHTXHQFH RI
ZRUNLQJ KRXUV￿ ZLWK WKH H[FHSWLRQ RI WKH FDVH LQ ZKLFK WKH HODVWLFLW\
FRHIILFLHQW l e LV HTXDO WR WKH OLPLW YDOXH †￿￿
/HW XV QRZ WXUQ RXU DWWHQWLRQ WR QRQ ZDJH LQFRPH ￿IURP QRZ RQ FDOOHG










































































,Q WKH FDVH RI LQGHSHQGHQFH RI Z RQ KRXUV￿ RU ￿ =
Z
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%\ GLVWLQJXLVKLQJ DV EHIRUH WKUHH FDVHV ZH FDQ ZULWH￿
￿ ￿ ￿ ￿ ￿ ￿
￿ ￿ ￿ ￿
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IURP ZKLFK LW IROORZV￿ . 0 >
h dh
d p p
2YHUDOO DOWKRXJK D UHGXFWLRQ LQ ZRUNLQJ KRXUV PD\ KDYH DQ H[SDQVLYH
HIIHFW RQ HPSOR\PHQW￿ LW ZLOO UHGXFH SURILWV￿ $QDORJRXV UHVXOWV FRXOG EH
REWDLQHG ZLWK ZDJHV DW HIILFLHQF\ OHYHOV DQG ZLWK WKH DGRSWLRQ RI IXOO ZDJH





- = ￿ HTXDWLRQ ￿￿￿￿ DIWHU VLPSOH
PDQLSXODWLRQV￿ FRXOG EH ZULWWHQ DV HTXDWLRQ ￿￿￿￿￿
,Q VSLWH RI LWV LQFRPSOHWHQHVV WKH DQDO\VLV DOORZV XV WR JUDVS WKH
HPSOR\PHQW DQG ILUP•V SURILWV HIIHFWV RI D ZRUNVKDULQJ SROLF\ LQ DQ HFRQRPLF
IUDPHZRUN FKDUDFWHULVHG E\ .H\QHVLDQ XQHPSOR\PHQW￿ %HLQJ LQWHUHVWHG WR WKH
HIIHFWV RI D UHGXFWLRQ IURP ￿￿ ￿WKLV UHSUHVHQWLQJ QRZDGD\V WKH (XURSHDQ
DYHUDJH ZHHNO\ ZRUNLQJ ZHHN￿ WR ￿￿ ZHHNO\ KRXUV￿ URXJKO\ D ￿￿￿ VWDQGDUG
ZRUNLQJ ZHHN UHGXFWLRQ￿ LQ ZKDW IROORZV￿ DV LQ &DKXF DQG G•$XWXPH ￿￿￿￿￿￿￿
ZH ZLOO SURSRVH D VLPSOH QXPHULFDO H[DPSOH￿ :H DVVXPH IRU WKH UHOHYDQW
SDUDPHWHUV WKH IROORZLQJ QXPHULFDO YDOXHV￿ QDPHO\￿
7 . 0 6 . 0 7 . 0
^
= = = c and a a
GLVWLQJXLVKLQJ ILYH FDVHV￿ DV VKRZQ EHORZ￿
7DEOH ￿
l e b
&DVH ￿ ￿ ￿
&DVH ￿ ￿￿￿￿￿ ￿￿￿￿￿
&DVH ￿ ￿￿￿￿ ￿￿￿￿
&DVH ￿ ￿￿￿￿￿ ￿￿￿￿￿
&DVH ￿ ￿￿ ￿￿￿
&DVH ￿ DQG ￿ DUH WKH H[WUHPH RQHV H[DPLQHG SUHYLRXVO\ ZKHUH WKH HODVWLFLW\
FRHIILFLHQW l e SURYHV WR EH UHVSHFWLYHO\ HTXDO WR ￿ DQG †￿￿ b YDULHV EHWZHHQ ￿
DQG ￿￿￿ ￿ZKLFK LQ WXUQ LV HTXDO WR a￿￿ WKRVH IURP ￿ WR ￿ DUH LQWHUPHGLDWH RQHV
LQ ZKLFK l e DVVXPHV D GHFUHDVLQJ WUHQG DQG WKH VDPH IRU b ZKLFK LV DOZD\V
JUHDWHU WKDQ a ￿￿￿
7KH PDLQ UHVXOWV DUH VXPPDULVHG LQ 7DEOH ￿ DQG 7DEOH ￿
￿
￿ 7KLV ODWWHU
FRQVLGHUV WKH FRQVHTXHQFHV RI D ￿￿￿ ZRUNLQJ ZHHN UHGXFWLRQ LQ WKH ILYH FDVHV
GHVFULEHG LQ 7DEOH ￿￿ QDPHO\ HIILFLHQF\ ZDJHV DQG QR ZDJH FRPSHQVDWLRQ￿
ZKLOH 7DEOH ￿ DQDO\VHV WKH FRQVHTXHQFHV LQ WKH FDVH RI ZDJH FRPSHQVDWLRQ￿
7DEOH ￿
(PSOR\PHQW 7RWDO KRXUV ZRUNHG 3URILWV
&DVH ￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
&DVH ￿ ￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿
&DVH ￿ ￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿
&DVH ￿ ￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿
&DVH￿ ￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿
7DEOH ￿
(PSOR\PHQW 7RWDO KRXUV ZRUNHG 3URILWV
&DVH ￿ ￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿
&DVH ￿ ￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
&DVH ￿ ￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
&DVH ￿ ￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
&DVH￿ ￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿
,W LV ZRUWK WR HPSKDVLVH WKDW￿ LQ DQ HFRQRPLF IUDPHZRUN FKDUDFWHULVHG E\
WKH SUHVHQFH RI .H\QHVLDQ XQHPSOR\PHQW￿ KRXUV UHGXFWLRQ￿ DOWKRXJK ZLWK
GHFUHDVLQJ SURILWV￿ LV OLNHO\ WR SURGXFH LQFUHDVLQJ HIIHFWV RQ HPSOR\PHQW
￿
￿
&RPSDULVRQ EHWZHHQ WKH WZR UHVXOWLQJ WDEOHV VXJJHVW￿ DV H[SHFWHG￿ WKDW ZKHQ
FRPSHQVDWLRQ GRHV QRW RFFXU￿ HPSOR\PHQW HIIHFWV DUH ODUJHU￿
￿
)RU D JLYHQ YDOXH RI WKH HODVWLFLW\ l e  ￿￿￿￿￿ WKHUH ZLOO EH D FRUUHVSRQGLQJ YDOXH IRU





2I FRXUVH WKH FRQFOXVLRQ VWHPV RQ WKH DVVXPSWLRQ RI ’ LQGHSHQGHQFH￿￿￿
￿￿E￿ 1HR￿FODVVLFDO XQHPSOR\PHQW IUDPHZRUN
:H QRZ SURFHHG WR DQDO\VH DQ HFRQRPLF V\VWHP UXOHG E\ 1HR￿FODVVLFDO
XQHPSOR\PHQW DQG ZKHUH HPSOR\PHQW LV GHWHUPLQHG XQLTXHO\ E\ WKH ODERXU
GHPDQG￿ ,Q D FRQWH[W LQ ZKLFK ODERXU FRVWV SOD\ D FUXFLDO UXOH OHW XV VWDUW E\
FRQVLGHULQJ WKH FDVH RI DEVHQFH RI IL[HG FRVWV￿ )RU D JLYHQ FDSLWDO OHYHO￿
















7KH ODERXU GHPDQG UHVXOWV IURP HTXDOLVDWLRQ RI WKH PDUJLQDO SURGXFWLYLW\














’HILQLQJ ) s WKH HODVWLFLW\ RI VXEVWLWXWLRQ EHWZHHQ FDSLWDO DQG ODERXU￿ ZH
ZLOO KDYH￿
()
()K ZK K ZK G


















= s ￿ ZLWK VLPSOH



















G1 ￿￿￿ H[FHSW IRU WKH FDVH LQ ZKLFK HODVWLFLW\ l e LV HTXDO WR †￿￿
WKLV LV WKH FDVH ZKHQ D FXW LQ KRXUV ZRUNHG ZLOO EH PDWFKHG E\ OHVV WKDQ
SURSRUWLRQDO LQFUHDVH LQ HPSOR\PHQW￿











￿ ￿ ￿ l e ￿￿￿￿
￿
)RU DQ DQDO\WLFDO GHULYDWLRQ VHH $SSHQGL[ $￿￿￿




G1 ￿￿ ZLWK D PRUH WKDQ SURSRUWLRQDO
LQFUHDVLQJ HIIHFW RI D ZRUNLQJ KRXU UHGXFWLRQ￿
5HWXUQLQJ WR WKH QDWLRQDO LQFRPH GLVWULEXWLRQ EHWZHHQ ZDJHV DQG SURILWV￿ LW
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&RQGLWLRQ ￿￿￿￿ LV XVHIXO ERWK LQ WKH FDVH FRQVLGHUHG￿ QDPHO\ DEVHQFH RI
ZDJH FRPSHQVDWLRQ￿ DQG ZKHQ IXOO FRPSHQVDWLRQ RFFXUV￿ 2QFH DJDLQ IURP WKH
ODWWHU FRQGLWLRQ￿ LW HPHUJHV WKDW D ZRUNLQJ KRXUV UHGXFWLRQ QHJDWLYHO\ DIIHFWV
SURILWV H[FHSW LQ WKH FDVH ZKHQ WKH HODVWLFLW\ l e LV HTXDO WR †￿￿
$V LQ WKH SUHYLRXV FDVH ￿HFRQRPLF VHWWLQJ FKDUDFWHULVHG E\ WKH .H\QHVLDQ
DSSURDFK￿ OHW XV FRQVLGHU D VKLIW IURP ￿￿ WR ￿￿ KRXUV XQGHU WKH K\SRWKHVLV RI
DOPRVW ￿￿￿ KRXUV UHGXFWLRQ￿ :H ZLOO VXPPDULVH￿ LQ ZKDW IROORZV￿ XVLQJ WKH
VDPH QXPHULFDO YDOXHV￿ WKH PDLQ VLPXODWLRQ UHVXOWV￿
7DEOH ￿ UHIHUV WR WKH FDVH RI DEVHQFH RI FRPSHQVDWLRQ￿ IXOO FRPSHQVDWLRQ
ZLOO EH WKH FDVH LQ 7DEOH ￿￿
7DEOH ￿
(PSOR\PHQW 7RWDO KRXUV 3URILWV
&DVH ￿ ￿￿￿ ￿ ￿￿￿￿￿ ￿ ￿￿￿￿￿ ￿
&DVH ￿ ￿￿￿ ￿ ￿￿￿￿ ￿ ￿￿￿￿ ￿
&DVH ￿ ￿￿￿ ￿ ￿￿￿￿ ￿ ￿￿￿￿ ￿
&DVH ￿ ￿￿￿ ￿ ￿￿￿￿ ￿ ￿￿￿￿ ￿
&DVH ￿ ￿￿￿￿ ￿ ￿￿￿ ￿ ￿￿￿ ￿
￿
7KH DQDOLWLFDO GHULYDWLRQ LV VLPLODU WR WKH RQH IROORZHG IRU FRQGLWLRQ ￿￿￿￿ ,Q WKLV FDVH
ZH KDYH WR UHPHPEHU WKDW￿
<
ZK1
= a DQG KHQFH￿
<
p
a = - ￿ ￿ ￿ ￿￿￿
7DEOH ￿
(PSOR\PHQW 7RWDO KRXUV 3URILWV
&DVH ￿ ￿￿￿￿ ￿ ￿￿￿ ￿ ￿￿￿￿￿ ￿
&DVH ￿ ￿￿￿￿ ￿ ￿￿￿ ￿ ￿￿￿￿ ￿
&DVH ￿ ￿￿￿￿ ￿ ￿￿￿ ￿ ￿￿￿￿ ￿
&DVH ￿ ￿￿￿￿ ￿ ￿￿￿ ￿ ￿￿￿￿ ￿
&DVH ￿ ￿￿￿￿ ￿ ￿￿￿￿ ￿ ￿￿￿ ￿
1RZ FRQVLGHU WKH FDVH ZLWK IL[HG FRVWV DVVRFLDWHG WR HPSOR\PHQW￿ ,W LV
FOHDU WKDW WKH H[LVWHQFH RI VXFK FRVWV FDQ LQ VRPH ZD\ VWRS WKH SRVVLELOLW\ IRU
ZRUNHUV DQG KRXUV ZRUNHG IURP EHLQJ HDVLO\ VXEVWLWXWHG￿ ,I ZH SXW HPSOR\HU•V
ODERXU FRVWV IRU DQ\ HPSOR\HG ZRUNHU HTXDO WR ZK￿Y￿ ZLWK Z UHSUHVHQWLQJ WKH






































G1 !￿￿ 8QOLNH WKH SUHYLRXV FDVH￿ WKLV WLPH
IL[HG FRVWV RSHUDWH VR DV WR HOLPLQDWH DQ\ SRVVLELOLW\ RI VXEVWLWXWLRQ EHWZHHQ
KRXUV DQG ZRUNHUV￿ D UHGXFWLRQ LQ ZRUNLQJ KRXUV ZLOO KDYH￿ LQ IDFW￿ D GLVDVWURXV
HIIHFW RQ HPSOR\PHQW WKUHVKROGV￿ 7KLV￿ KRZHYHU￿ ZLOO EH WKH FDVH HYHQ ZKHQ





















) ￿ ￿ ￿ ￿ ￿
￿ ￿￿ ￿ ￿ ￿￿￿￿







)RU WKH DQDO\WLFDO GHULYDWLRQ RI WKLV FRQGLWLRQ VHH $SSHQGL[ %￿￿￿
/DVWO\ SURILWV DQDO\VLV ZLOO EH VLPLODU WR WKDW VHHQ SUHYLRXVO\￿ H[FHSW IRU WKH
FLUFXPVWDQFH DFFRUGLQJ WR ZKLFK WKH\ DUH ORZHU GXH WR WKH SUHVHQFH RI IL[HG
FRVWV￿
6HFWLRQ ￿￿ :RUNLQJ ZHHN UHGXFWLRQ￿ HPSOR\PHQW DQG HIIRUW￿ WKH FDVH RI H H￿Z￿K￿
,Q WKLV VHFWLRQ ZH ZLOO FRQVLGHU WKH FDVH RI DQ ZRUNHUV• HIIRUW IXQFWLRQ
IXQFWLRQDOO\ UHODWHG￿ LQ D GLUHFW ZD\￿ WR WKH KRXUO\ ZDJHV HDUQHG E\ HPSOR\HG
SHRSOH￿ DQG DOVR LQIOXHQFHG E\ ZHHNO\ KRXUV ZRUNHG￿ 7KH LPSDFW RI KRXUV
ZRUNHG RQ HIIRUW LV WZRIROG￿ GHDG WLPHV RI D ZRUNLQJ GD\ SOD\ WKH UROH RI IL[HG
FRVWV￿ HQWDLOLQJ D SRVLWLYH LPSDFW RI DQ LQFUHDVH LQ K RQ HIIRUW￿ DW WKH VDPH WLPH
LW PXVW EH XQGHUOLQHG WKDW WKH IDWLJXLQJ ZRUNHUV• HIIHFW LQFUHDVHV DV WKH
ZRUNLQJ GD\ LQFUHDVHV￿ $IWHU DOO￿ DV ZHOO XQGHUOLQHG E\ &DKXF ￿ G•$WXPQH
￿￿￿￿￿￿ LW LV SRVVLEOH WR DVVXPH D EHOO￿VKDSHG HIIRUW IXQFWLRQ DV KRXUV LQFUHDVH￿
LQLWLDOO\ WKH ILUVW HIIHFW￿ WKH SRVLWLYH RQH￿ SUHYDLOV ZKLOH VXEVHTXHQWO\￿ WKH
IDWLJXLQJ HIIHFW ZLOO SUHYDLO￿
(PSLULFDO HYLGHQFH IRU VXFK HIIHFWV LV DPELJXRXV￿ )HOGVWHLQ ￿￿￿￿￿￿ DQG
&UDLQH ￿￿￿￿￿￿ HVWLPDWHG D SRVLWLYH HIIHFW LQ EHWZHHQ KRXUV DQG HIIRUW￿
0DUFKDQG DQG RWKHUV ￿￿￿￿￿￿ KDYH REWDLQHG QHJDWLYH UHVXOWV￿ %HORZ ZH ZLOO
IDYRXU WKH VHFRQG K\SRWKHVLV￿ LQ VR GRLQJ ZH ZLOO DVVXPH RSHUDWLRQ DORQJ WKH
GHFUHDVLQJ SDUW RI WKH HIIRUW￿KRXUV IXQFWLRQ￿ 7KH HIIRUW IXQFWLRQ PD\ EH
ZULWWHQ DV￿
￿ ￿ ￿ ￿ ￿






H H ZLWK K Z H H
2QFH DJDLQ￿ a UHSUHVHQWV WKH HODVWLFLW\ RI WKH SURGXFWLRQ IXQFWLRQ ZLWK
UHVSHFW WR WKH ODERXU LQSXW￿ ZLWK w e DQG l e UHVSHFWLYHO\ WKH HODVWLFLW\ RI HIIRUW
ZLWK UHVSHFW WR ZDJHV DQG KRXUV
￿￿
￿ DV UHJDUGV h e ￿ QDPHO\ WKH HODVWLFLW\ RI HIIRUW
ZLWK UHVSHFW WR KRXUV￿ DOVR LQ DFFRUGDQFH ZLWK ZKDW KDV EHHQ VWDWHG VR IDU￿ LW
ZLOO EH FRQWDLQHG LQ WKH LQWHUYDO >￿￿￿ ￿@￿
%\ WRWDOO\ GLIIHUHQWLDWLQJ WKH SURGXFWLRQ IXQFWLRQ￿ DQG XQGHU WKH K\SRWKHVLV













































K K ￿ ￿
￿
￿￿















a b a + + = ￿ ￿￿￿￿
ZLWK ￿ ￿ ￿ ￿
A
+ - + = a e ae b l K ￿
7KH DQDO\VLV RI WKH b SDUDPHWHU ZLOO DOORZ XV DOVR WKLV WLPH WR GLVWLQJXLVK
GLIIHUHQW FDVHV￿ )LUVW FRQVLGHU WKH FDVH ZKHUH ZRUNHUV• HIIRUW DQG ZRUNHUV•
WHDP QXPEHUV DUH LQGHSHQGHQW RI ZRUNLQJ KRXUV￿ 7KDW LV l e   h e  ￿￿ ZLWK WKH
FRQVHTXHQFH RI 1
^
= b ￿ 2QFH DJDLQ WKH ZRUNLQJ ZHHN UHGXFWLRQ￿ NHHSLQJ WKH
HPSOR\PHQW OHYHO IL[HG￿ ZLOO SURGXFH D SURSRUWLRQDO GHFUHDVH RI WKH RXWSXW
OHYHO￿ $ VHFRQG FDVH LV WKH RQH LQ ZKLFK HIIRUW LV FRQVLGHUHG FRQVWDQW EXW D
GHFUHDVH LQ KRXUV ZLOO EH PDWFKHG E\ DQ LQFUHDVH LQ WKH QXPEHU RI WKH ZRUNHUV
WHDPV VR DV WR OHDYH XQFKDQJHG WKH FDSLWDO RSHUDWLQJ WLPH￿ 7KLV LV WKH FDVH RI
l e  ￿￿￿ WKDW LV ZLWK D YDOXH RI h e  ￿￿ LW IROORZV WKDW a b =
^
￿ )LQDOO\￿ ZH ZLOO
FRQVLGHU WKH FDVH LQ ZKLFK †￿￿ l e ￿ 0 < h e ￿ ZLWK SRVLWLYH YDOXHV RI b
￿￿
￿
)URP FRQGLWLRQ ￿￿￿￿ HPHUJHV WKDW IRU D JLYHQ SURGXFWLRQ OHYHO￿ WKH HIIHFW RI


























m = ￿ HTXDWLRQ ￿￿￿￿ FDQ EH UHZULWWHQ LQ WKH IROORZLQJ ZD\￿
￿￿
)URP RXU DQDO\VLV DUH H[FOXGHG WKRVH FDVHV LQ ZKLFK h e  ￿￿ DQG l e  ￿￿ RU h e  ￿￿
DQG l e  ￿￿ EHFDXVH LQ WKHVH FDVHV
^
b  ￿￿ :H ZLOO QRW FRQVLGHU WKH FDVH LQ ZKLFK ZH KDYH
A




,Q WKLV FDVH ZH ZLOO KDYH WKDW KRXUV• YDULDWLRQ ZLOO LQIOXHQFH ZDJHV WRR￿
￿￿












,W LV IXUWKHU LQWHUHVWLQJ WR QRWH WKDW￿ XQOLNH WKH SUHYLRXV FDVH LQ ZKLFK ZH
RSHUDWHG LQ WKH DEVHQFH RI ZDJH FRPSHQVDWLRQ￿ WKLV WLPH ZH ZLOO KDYH WKH
SRVVLELOLW\ RI DFWLQJ ERWK ZLWKRXW FRPSHQVDWLRQ￿ WKLV RFFXUULQJ ZKHQ 1 = w m ￿
DQG LQ WKH SUHVHQFH RI FRPSHQVDWLRQ￿ WKRXJK SDUWLDO￿ WKH ODWWHU RFFXUULQJ ZKHQ
￿￿ w m ￿￿￿ ,W LV ZRUWK FRQVLGHULQJ WKDW ZKHQ Z P !￿ ILUPV ZLOO UHDFW WR D
UHGXFWLRQ LQ ZRUNLQJ KRXUV ZLWK D ZDJH UHGXFWLRQ ￿
,Q WKLV FDVH WRR￿ LQ RUGHU WR FRQVLGHU SURGXFWLYLW\ HIIHFWV￿ WKH YDULDWLRQ
EHWZHHQ ZRUNLQJ KRXUV DQG HPSOR\PHQW YDULDWLRQ ZLOO EH WDNHQ LQWR DFFRXQW
ERWK UHIHUULQJ WR DQ HFRQRPLF V\VWHP FKDUDFWHULVHG E\ .H\QHVLDQ
XQHPSOR\PHQW DQG D V\VWHP LQ ZKLFK XQHPSOR\PHQW LV VWULFWO\ 1HR￿FODVVLFDO￿
WKH ODWWHU ZLWK DQG ZLWKRXW IL[HG FRVWV RI SURGXFWLRQ￿
￿￿D￿ .H\QHVLDQ XQHPSOR\PHQW IUDPHZRUN
$V LQ WKH SUHYLRXV VHFWLRQ OHW XV VXSSRVH WR RSHUDWH LQ DQ HFRQRP\
FKDUDFWHULVHG E\ IL[HG SULFHV DQG D .H\QHVLDQ XQHPSOR\PHQW PDUJLQ￿ $V
EHIRUH￿ ZH VWDUW IURP WKH FRQGLWLRQ UHODWLYH WR WKH LQFRPH GLVWULEXWLRQ
EHWZHHQ SURILWV DQG ZDJHV JLYHQ IURP WKH IROORZLQJ H[SUHVVLRQ￿
D cwhN Y Y



























$V VKRZQ LQ $SSHQGL[ &￿ D ZRUNVKDULQJ SROLF\ ZLOO DIIHFW HIILFLHQF\ ZDJHV
WRR￿ VLQFH ZRUNHUV• HIIRUW DOVR GHSHQGV RQ Z DQG K￿ &RQVHTXHQWO\￿ EHDULQJ WKLV
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G1 Z K ￿￿￿￿
,Q RUGHU WR HYDOXDWH WKH HPSOR\PHQW HIIHFW WKUHH GLIIHUHQW FDVHV PXVW EH
GLVWLQJXLVKHG￿ QDPHO\￿
￿￿
:KHUH a a <
^
￿ ZKLOH IRU D IUDPHZRUN WR EH D SHUIHFWO\ FRPSHWLWLYH￿ ZH VKRXOG KDYH
KDG a a =
^
￿￿￿
￿ ZLWK ￿ ￿
￿ ZLWK ￿ ￿
￿ ￿ ZLWK ￿ ￿
= =
> >

































ZKHUH ￿ ￿￿ ￿ ￿ ￿ a a e a q F P F Z K
D - - - = ￿







ZKHUH ￿ ￿￿ ￿ ￿ ￿ a a e a q F P F Z K
E - - - = ￿





￿￿L Ib ￿ a ￿ F
￿￿
￿￿
,W FDQ EH HDVLO\ VKRZQ WKDW￿
b a c q a q > > ˆ ￿￿￿
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/HW XV SURFHHG QRZ WR FRQVLGHU￿ DV DERYH￿ WKH FDVH RI D VKLIW IURP ￿￿ WR ￿￿
KRXUV￿ XQGHU WKH K\SRWKHVLV￿ RQFH DJDLQ￿ RI D ￿￿￿ UHGXFWLRQ LQ WKH VWDQGDUG
ZRUNLQJ ZHHN￿ $V LQ WKH SUHYLRXV FDVH￿ ZH ZLOO FRQVLGHU D VLPSOH QXPHULFDO
H[DPSOH ZLWK WKH VDPH YDOXHV DWWULEXWHG WR WKH SDUDPHWHUV
A
￿a a DQG F ￿ZKLFK
DUH UHVSHFWLYHO\ HTXDO WR ￿￿￿￿ ￿￿￿ DQG ￿￿￿￿ E\ GLVWLQJXLVKLQJ GLIIHUHQW FDVHV DV
UHSRUWHG LQ 7DEOH ￿￿
￿￿
:H KDYH QRW WDNHQ LQWR DFFRXQW WKH SRVVLELOLW\ RI IXOO ZDJH FRPSHQVDWLRQ ZKHUH WKH
UHVXOWV DUH VLPLODU WR WKRVH DQDO\VHG DERYH￿￿￿
7DEOH ￿
l e h e b
&DVH ￿ ￿ ￿ ￿
&DVH ￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿
&DVH ￿ ￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿
&DVH ￿ ￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿
&DVH ￿ ￿￿ ￿ ￿￿￿
7KH ILUVW DQG ODVW FDVHV UHSUHVHQW WZR H[WUHPH FDVHV ZLWK l e HTXDO WR ]HUR
DQG †￿ UHVSHFWLYHO\￿ DQG ZLWK h e HTXDO WR ]HUR LQ ERWK FDVHV DQG ZKHUH b
DVVXPHV UHVSHFWLYH YDOXHV RI ￿ DQG ￿￿￿ ￿WKH ODWWHU EHLQJ WKH YDOXH RI a WRR￿￿
&DVHV ￿￿ ￿ DQG ￿ DUH LQWHUPHGLDWH RQHV LQ ZKLFK l e DVVXPHV GHFUHDVLQJ YDOXHV
RYHU WLPH DQG LQ ZKLFK QXPHULFDO YDOXHV FRUUHVSRQGLQJ WR h e DUH DWWULEXWHG DG
KRF￿
7KH UHVXOWV RI WKLV VLPSOH QXPHULFDO VLPXODWLRQ DUH UHSRUWHG LQ WKH
IROORZLQJ WDEOHV￿ 7DEOH ￿ UHSRUWV WKH HPSOR\PHQW FRQVHTXHQFHV RI D ￿￿￿
ZRUNZHHN UHGXFWLRQ LQ UHODWLRQ WR FDVH ￿D￿ RI 1 < w m ￿ :H ZLOO FRQVLGHU WKUHH
GLIIHUHQW QXPHULFDO YDOXHV IRU SDUDPHWHU w m ￿ QDPHO\ ￿￿￿￿ ￿￿￿ DQG ￿￿ ,Q 7DEOH
￿￿ FDVH E ￿ 1 > w m ￿￿ ZH ZLOO FRQVLGHU WKH IROORZLQJ YDOXHV IRU w m ￿ ￿￿ ￿￿￿ DQG
￿￿￿￿ )RU WKH YHU\ ODVW FDVH￿ 1 = w m ￿ ZH UHIHU EDFN WR WKH SUHYLRXV VHFWLRQ￿
)LQDOO\￿ LQ 7DEOH ￿￿ ZH UHSRUW WKH HIIHFWV RQ SURILWV￿
7DEOH ￿
￿ ￿ ￿ = Z P ￿ ￿ ￿ = Z P ￿ = Z P
(PSOR\PHQW 7RW￿ +RXUV (PSOR\PHQW 7RW￿ +RXUV (PSOR\PHQW 7RW￿ +RXUV
&DVH ￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿
&DVH ￿ ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿
&DVH ￿ ￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿
&DVH ￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿
&DVH ￿ ￿￿￿ ￿￿ ￿￿￿ ￿￿ ￿￿￿ ￿￿￿￿
7DEOH ￿
￿ = Z P ￿ ￿ ￿ = Z P ￿ ￿ ￿ = Z P
(PSOR\PHQW 7RW￿ KRXUV (PSOR\PHQW 7RW￿ +RXUV (PSOR\PHQW 7RW￿ +RXUV
&DVH ￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿￿
&DVH ￿ ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿
&DVH ￿ ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿
&DVH ￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿￿








￿￿E￿ 1HR￿&ODVVLFDO XQHPSOR\PHQW IUDPHZRUN
/HW XV QRZ FRQVLGHU WKH FDVH RI DQ HFRQRPLF VHWWLQJ LQ ZKLFK FODVVLFDO
XQHPSOR\PHQW LV WKH UXOH￿ RU LQ RWKHU ZRUGV ZKHUH WKH HPSOR\PHQW OHYHO LV
GHWHUPLQHG XQLTXHO\ E\ ODERXU GHPDQG￿ %\ VWDUWLQJ ZLWK WKH FDVH RI QR IL[HG
FRVWV￿ XQGHU WKH K\SRWKHVLV RI IL[HG FDSLWDO￿ XVLQJ WKH UHVXOWV RI WKH SUHYLRXV
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DOVR LQ WKLV FDVH ZLWK VLPSOH PDWKHPDWLFDO WULFNV DQG UHFDOOLQJ WKDW WKH
HIILFLHQF\ ZDJH LV LQIOXHQFHG E\ YDULDWLRQV LQ ZRUNLQJ KRXUV￿ ZH REWDLQ WKH
IROORZLQJ FRQGLWLRQ￿
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%\ UHIHUULQJ WR FDVH D￿￿ ZKHUH ￿ < Z P ￿DQG FRQVHTXHQWO\ ZLWK †￿￿ ￿ <
K GK
Z GZ ￿
ZH REWDLQ WKH IROORZLQJ￿
K GK
1 G1 ￿￿L I l e ￿ h e ￿ ￿ ￿ Z P - ￿ &RQFHUQLQJ WKH
VHFRQG FDVH ￿E￿ ZLWK ￿ > Z P DQG ￿ >
K GK
Z GZ ZH REWDLQ
K GK
1 G1 ￿￿￿ )LQDOO\ LQ FDVH







DQG FRQVHTXHQWO\ ZLOO DOZD\V EH
K GK
1 G1 ￿￿￿
8QOLNH WKH FDVH LQ ZKLFK HIIRUW SURYHV GHSHQGHQW RQO\ RQ ZDJHV LQ WKH FDVH
LQ ZKLFK D ZRUNVKDULQJ SROLF\ KDV H[SDQVLYH HIIHFWV RQ HPSOR\PHQW￿ WKH ODWWHU
ZLOO EH OHVV WKHQ SURSRUWLRQDWH￿
/HW XV QRZ WXUQ WR FRQVLGHU SURILWV￿ 2QFH DJDLQ ZH WDNH LQWR DFFRXQW WKH
QDWLRQDO LQFRPH GLVWULEXWLRQ EHWZHHQ SURILWV DQG ZDJHV￿ $V DERYH￿ ZH ZLOO




















$V DERYH LQ WDEOHV ￿￿￿ ￿￿ DQG ￿￿ ZH SURFHHG ZLWK D QXPHULFDO VLPXODWLRQ LQ
RUGHU WR HYDOXDWH WKH HPSOR\PHQW DQG SURILWV HIIHFWV RI D ￿￿￿ UHGXFWLRQ LQ
WKH ZRUNLQJ ZHHN￿
7DEOH ￿￿
￿ ￿ ￿ = Z P ￿ ￿ ￿ = Z P ￿ = Z P
(PSOR\PHQW 7RW￿ +RXUV (PSOR\PHQW 7RW￿ KRXUV (PSOR\PHQW 7RW￿ +RXUV
&DVH ￿ ￿￿￿ ￿ ￿￿￿￿￿￿ ￿￿￿ ￿ ￿￿￿￿￿ ￿ ￿￿￿ ￿ ￿￿￿￿￿ ￿
&DVH ￿ ￿￿￿ ￿ ￿￿￿￿ ￿ ￿￿￿￿￿ ￿ ￿￿￿￿￿ ￿ ￿￿￿￿ ￿ ￿￿￿￿￿ ￿
&DVH ￿ ￿￿￿ ￿ ￿￿￿￿ ￿ ￿￿￿￿ ￿ ￿￿￿￿￿￿ ￿￿￿￿ ￿ ￿￿￿￿￿ ￿
&DVH ￿ ￿￿￿ ￿ ￿￿￿￿ ￿ ￿￿￿ ￿ ￿￿￿￿ ￿ ￿￿￿ ￿ ￿￿￿￿ ￿
&DVH ￿ ￿￿ ￿ ￿￿￿ ￿ ￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿ ￿￿￿￿
7DEOH ￿￿
￿ ￿ ￿ = Z P ￿ ￿ ￿ = Z P ￿ = Z P
(PSOR\PHQW 7RW￿ +RXUV (PSOR\PHQW 7RW￿ KRXUV (PSOR\PHQW 7RW￿ +RXUV
&DVH ￿ ￿￿￿ ￿ ￿￿￿￿ ￿ ￿￿￿ ￿ ￿￿￿￿￿ ￿ ￿￿￿ ￿ ￿￿￿￿￿ ￿
&DVH ￿ ￿￿￿ ￿ ￿￿￿￿ ￿ ￿￿￿￿￿ ￿￿￿￿ ￿ ￿￿￿ ￿ ￿￿￿￿ ￿
&DVH ￿ ￿￿￿ ￿ ￿￿￿￿ ￿ ￿￿￿￿ ￿ ￿￿￿￿￿￿ ￿￿￿ ￿ ￿￿￿￿ ￿
&DVH ￿ ￿￿￿ ￿ ￿￿￿￿ ￿ ￿￿￿￿￿ ￿￿￿ ￿ ￿￿￿￿ ￿ ￿￿￿ ￿
&DVH ￿ ￿￿ ￿ ￿￿￿ ￿ ￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿
7DEOH ￿￿
3URILWV
&DVH ￿ ￿￿￿￿￿ ￿
&DVH ￿ ￿￿￿￿￿ ￿
&DVH ￿ ￿￿￿￿￿ ￿
&DVH ￿ ￿￿￿￿￿ ￿
&DVH ￿ ￿￿￿￿￿ ￿
/HW XV QRZ FRQVLGHU WKH FDVH ZKHUH ZH KDYH IL[HG FRVWV DVVRFLDWHG WR
HPSOR\PHQW￿ )L[HG ODERXU FRVWV DOVR VXSSRUWHG E\ WKH UHSUHVHQWDWLYH
HPSOR\HU DUH JLYHQ E\￿ ) ( v wh N + ￿ ZKHUH v UHSUHVHQWV RQFH DJDLQ WKH IL[HG
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WKH DERYH FRPELQHG ZLWK WKH IROORZLQJ H[SUHVVLRQ REWDLQHG E\ $SSHQGL[ %￿









ZH JHW WKH IROORZLQJ H[SUHVVLRQ￿
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7KH ODWWHU FDVH ￿F￿ LV WKH RQH LQ ZKLFK WKHUH LV WKH DEVHQFH RI ZDJH







1 G1 ￿ ZKLOH LQ FDVH E￿ LW ZLOO UHVXOW
WKDW￿
K GK













ILQDOO\ LQ FDVH F￿ZH KDYH ￿ >
K GK
1 G1 ￿
,W LV ZRUWK QRWLQJ WKDW LQ WKLV FDVH D ZRUNVKDULQJ SROLF\ PLJKW QRW EH
HIIHFWLYH￿ EHFDXVH ILUPV IRU ·HIILFLHQF\￿ UHDVRQV ZLOO EH GULYHQ WR GHFUHDVH
HPSOR\PHQW￿ )RU WKH SURILWV FDVH WKH DQDO\VLV LV LGHQWLFDO WR WKH SUHYLRXV FDVH








6HFWLRQ ￿￿ &RQFOXGLQJ UHPDUNV
7KH PRVW LQWHUHVWLQJ UHVXOWV RI WKLV SDSHU PD\ EH VXPPDULVHG DV IROORZV￿
XQGHU WKH K\SRWKHVLV RI ZDJHV GHWHUPLQHG DFFRUGLQJ WR WKH VWDQGDUG HIILFLHQF\
ZDJHV PRGHO ￿6RORZ￿ ￿￿￿￿￿￿ LQGHSHQGHQW RI RWKHU YDULDEOHV VXFK DV WKH
XQHPSOR\PHQW UDWH RU WKH RXWVLGH ZRUNHUV• ZDJH￿ ERWK LQ D .H\QHVLDQ DQG LQ D
QHRFODVVLFDO IUDPHZRUN ZLWKRXW IL[HG FRVWV DVVRFLDWHG WR WKH ODERXU LQSXW￿ DQ￿￿
LQFUHDVH LQ WKH HPSOR\PHQW UDWH ZLOO DOZD\V FRUUHVSRQG WR D UHGXFWLRQ LQ WKH
ZRUNLQJ ZHHN￿ 7KH DERYH UHVXOW ZLOO EH RYHUWXUQHG LI ZH DOORZ IRU WKH
LQWURGXFWLRQ￿ ZLWKLQ D QHRFODVVLFDO IUDPHZRUN￿ RI IL[HG ODERXU FRVWV￿ ZKHQ WKH
ODWWHU LV WKH FDVH￿ D JHQHUDOLVHG UHGXFWLRQ RI WKH VWDQGDUG ZRUNLQJ ZHHN ZLOO EH
PDWFKHG E\ DQ HPSOR\PHQW IDOO￿ +RZHYHU￿ LW VKRXOG EH VWUHVVHG WKDW LQ DOO WKH
FDVHV FRQVLGHUHG ZH DOZD\V HQG XS ZLWK D FRQVLGHUDEOH SURILW GHFUHDVH￿ 0RYLQJ
RQ WR WKH VHFRQG FDVH￿ ZKHUH ZH FRQVLGHU LQ WKH HIIRUW IXQFWLRQ￿ LQ DGGLWLRQ WR
ZDJHV￿ DOVR WKH DPRXQW RI KRXUV ZRUNHG￿ D UHGXFWLRQ RI WKH VWDQGDUG ZRUNLQJ
ZHHN LQ D .H\QHVLDQ IUDPHZRUN ZLOO SURGXFH D OLNHO\ LQFUHDVH LQ HPSOR\PHQW￿
,I￿ RQ WKH RWKHU KDQG￿ ZH K\SRWKHVLVH D IUDPHZRUN VWULFWO\ UHODWHG WR D W\SLFDO
QHRFODVVLFDO HFRQRPLF EHKDYLRXU￿ D UHGXFWLRQ LQ WKH ZRUNLQJ WLPH ZLOO
GHWHUPLQH DQ XQFHUWDLQ HPSOR\PHQW WUHQG￿ LI ZH K\SRWKHVLVH WR ZRUN ZLWK IXOO
ZDJH FRPSHQVDWLRQ
￿￿
￿ DQG D FOHDUO\ JURZLQJ HPSOR\PHQW OHYHO LI ZDJHV GR QRW
XQGHUJR FKDQJHV DFFRUGLQJ WR YDULDWLRQV LQ WKH ZRUNLQJ KRXUV
￿￿
￿ LQ WKLV FDVH
WRR￿ SURILWV ZLOO DOZD\V EH GHFUHDVLQJ￿ ,I DOVR LQ WKLV FDVH ZH FRQVLGHU D FODVVLFDO
ZRUOG LQ ZKLFK ZH WDNH DFFRXQW RI WKH H[LVWHQFH RI IL[HG ODERXU FRVWV￿
FRUUHVSRQGLQJ WR D GHFUHDVH LQ KRXUV ZRUNHG WKHUH ZLOO EH D GHFUHDVH ERWK LQ
WKH HPSOR\PHQW OHYHO DQG LQ SURILWV￿ WKLV RFFXUULQJ ZLWK RU ZLWKRXW ZDJH
FRPSHQVDWLRQ￿
$IWHU DOO LW LV SRVVLEOH WR VHH WKDW LI ZH UHWDLQ WKH DVVXPSWLRQ RI D ZRUOG
DFWLQJ DFFRUGLQJ WR .H\QHVLDQ VFKHPHV￿ ZRUNVKDULQJ PLJKW EH FRQVLGHUHG DV
DQ HIIHFWLYH SROLWLFDO HFRQRP\ SROLF\ DLPHG WR IDYRXU HPSOR\PHQW H[SDQVLRQ
ZKHUHDV LI WKH ORJLF LV W\SLFDO RI D QHRFODVVLFDO ZRUOG WKHQ WKH ZRUNLQJ ZHHN
UHGXFWLRQ KDV WR EH FRQVLGHUHG QRW DOZD\V HIIHFWLYH￿ ZH KDYH VHHQ WKDW￿ ZKHQ
IL[HG FRVWV RFFXU￿ VXFK D SROLF\ KDV QHJDWLYH HIIHFWV RQ HPSOR\PHQW￿
2QFH DJDLQ ZH XQGHUOLQH KRZ FDXWLRXV HFRQRPLVWV PXVW EH￿ DQG WKLV LV
HYHQ PRUH LPSRUWDQW IRU WKRVH VXSSRUWHUV RI WKH .H\QHVLDQ DSSURDFK￿ EHIRUH
EHOLHYLQJ WKDW LQ D VLWXDWLRQ FKDUDFWHULVHG E\ KLJK XQHPSOR\PHQW OHYHOV WKH
·RQO\￿ UHPHG\ PD\ EH IRXQG LQ D JHQHUDOLVHG UHGXFWLRQ LQ WKH VWDQGDUG
ZRUNLQJ KRXUV￿ EHFDXVH LW PXVW EH UHPHPEHUHG WKDW VXFK D SROLF\ XQGRXEWHGO\
KDV QHJDWLYH HIIHFWV RQ ILUPV• SURILWV￿ 7KH IDOO LQ SURILWV LV OLNHO\ WR SXVK
HPSOR\HUV WR PRGLI\ WKH ZRUNHUV• ZDJH GHWHUPLQDWLRQ PHFKDQLVP DQG￿ RQ WKH
RWKHU KDQG￿ WR LQFUHDVH SULFHV WKHUHE\ JLYLQJ ULVH WR VRPH LQIODWLRQDU\ FRVWV•
VLGH SUHVVXUH￿ )XUWKHUPRUH￿ VXFK D SURILWV UHGXFWLRQ FRXOG EH GHWULPHQWDO WR
LQYHVWPHQW DQG FRQVHTXHQWO\ VORZ GRZQ WKH SURFHVV RI HFRQRPLF JURZWK LQ
WKH FRXQWU\ FRQVLGHUHG￿
,W LV ZRUWK VWUHVVLQJ WKH SRVVLELOLW\ RI LQYHVWLJDWLQJ IXUWKHU OLQHV RI UHVHDUFK￿
)LUVW￿ LW ZRXOG EH LQWHUHVWLQJ WR H[WHQG WKH PRGHO￿ ZKLOVW UHWDLQLQJ WKH GXDO
GLVWLQFWLRQ ￿.H\QHVLDQ DQG QHRFODVVLFDO￿￿ WR WKH SRVVLELOLW\ RI DOO RU MXVW VRPH
￿￿
,W LV LQ WKH LQWHUHVW RI ILUPV￿ UHVSHFWIXO WR WKH HIILFLHQF\ ZDJHV PRGHOV￿ WR FRPSHQVDWH
ZRUNHUV LQ RUGHU WR DYRLG D IDOO LQ WKH HIIRUW OHYHO￿
￿￿
:H FRQVLGHUHG LW QHHGOHVV WR FRQVLGHU WKH HIIHFW RI KRXUV• UHGXFWLRQ RQ HPSOR\PHQW LQ
D FRQWH[W LQ ZKLFK ZDJHV GHFUHDVH ZLWK KRXUV￿ EHFDXVH VXFK D FDVH LV XQOLNHO\ WR RFFXU￿￿￿
ZRUNHUV KDYLQJ DFFHVV WR RYHUWLPH SUHPLXPV￿ HYHQ LQ D ELVHFWRULDO IUDPHZRUN￿
6HFRQG￿ LW VHHPV ZRUWK H[SORULQJ WKH HIIHFWLYHQHVV RI ZRUNVKDULQJ LQ DQ
HFRQRPLF FRQWH[W ZKLFK LV JRYHUQHG E\ GLIIHUHQW PHFKDQLVP RI ZDJH
GHWHUPLQDWLRQ￿￿￿
$SSHQGL[ $
,Q RUGHU WR GHPRQVWUDWH WKH IROORZLQJ LGHQWLW\￿
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DQG DJDLQ￿
() ￿ ￿ ZKGU UGZK a a - - =
%HDULQJ LQ PLQG WKDW￿
<
ZK1
= a DQG ()
<
U.
= -a ￿ ￿ WKH DERYH FRQGLWLRQ FDQ






- = IURP ZKLFK ZH REWDLQ￿
.GU 1GZK - = ￿E￿￿
7KLV ODWWHU FRQGLWLRQ FDQ EH HDVLO\ VKRZQ￿ IURP WKH SURGXFWLRQ IXQFWLRQ ZH
KDYH￿ G. ) G1 ) G< . 1 + = ￿ DQG VR UG. ZKG1 G< + = ￿ 0RUHRYHU ZH NQRZ WKDW￿
U. ZK1 < + = DQG FRQVHTXHQWO\￿
.GU UG. 1GZK ZKG1 G< + + + =
NGU UG. 1GZK :KG1 UG. ZKG1 + + + = +
.GU 1GZK - = ￿E￿￿











































































































,I ZH QRZ FRQVLGHU WKH ODERXU GHPDQG￿ H
H1
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ZKLOH ZLWK ZDJH FRPSHQVDWLRQ ZH ZLOO KDYH￿






)LUVW RI DOO￿ ZH KDYH WR GHPRQVWUDWH WKH IROORZLQJ LGHQWLW\











7KH DERYH FRQGLWLRQ FDQ EH UHZULWWHQ DV IROORZV￿
() ( ) () GU Y ZK Y ZK UG + - - = + a a ￿ ￿
5HPHPEHULQJ WKDW￿ ()
<
Y ZK 1 +
= a DQG￿ ()
<
U.
= -a ￿ ￿ WKH FRQGLWLRQ ￿D•￿ ZLOO





1 Y ZK U
+ - = +
+ DQG VR￿
() .GU Y ZK 1G - = + ￿￿ E•￿
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Z GZ ￿7KLV LV WKH FDVH RI QR ZDJH
FRPSHQVDWLRQ￿￿￿￿
5HIHUHQFHV
$NHUORI *￿￿ ￿￿￿￿￿ /DERXU FRQWUDFWV DV SDUWLDO JLIW H[FKDQJH￿ 4XDUWHUO\ -RXUQDO RI (FRQRPLFV
YRO￿￿￿￿ ￿￿￿￿￿￿￿
$QGUHZV 0￿ DQG 6LPPRQV 5￿￿ ￿￿￿￿￿ )ULGD\ PD\ QHYHU EH WKH VDPH DJDLQ￿ WRZDUGV D XQLRQ￿ILUP
EDUJDLQLQJ PRGHO RYHU KRXUV￿ WKH ZRUNZHHN￿ ZDJHV￿ DQG HPSOR\PHQW￿ PLPHR￿ 8QLYHUVLW\
RI 0DQFKHVWHU￿
$QGUHZV 0￿ DQG 6LPPRQV 5￿￿ ￿￿￿￿￿ )ULGD\ PD\ QHYHU EH WKH VDPH DJDLQ￿ VRPH UHVXOWV RQ
ZRUNVKDULQJ IURP XQLRQ￿ILUP EDUJDLQLQJ PRGHOV￿ PLPHR￿ 8QLYHUVLW\ RI 0DQFKHVWHU￿
$Q[R ’￿￿ %RVFK *￿￿ %RVZRUWK ’￿￿ &HWWH *￿￿ 6WHUQHU 7￿ DQG 7DGGHL ’￿ ￿HGV￿ ￿￿￿￿￿ :RUN
SDWWHUQV DQG FDSLWDO XWLOLVDWLRQ￿ DQ LQWHUQDWLRQDO FRPSDUDWLYH VWXG\￿ .OXZHU $FDGHPLF
3UHVV￿ ’RUGHUFKW￿
%HWDQFRXUW 5￿ DQG &ODJXH &￿￿ ￿￿￿￿￿ &DSLWDO 8WLOL]DWLRQ￿ D WKHRUHWLFDO DQG HPSLULFDO DQDO\VLV￿
&DPEULGJH 8QLYHUVLW\ 3UHVV￿ &DPEULGJH￿
%HZOH\ 7￿)￿￿ ￿￿￿￿ $ GHSUHVVHG ODERXU PDUNHW DV H[SODLQHG E\ SDUWLFLSDQWV￿ $PHULFDQ (FRQRPLF
5HYLHZ￿ YRO￿￿￿￿￿￿ ￿￿￿￿￿￿
%RVFK *￿￿ ’DZNLQV 3￿￿ DQG 0LFKLRQ )￿￿ ￿￿￿￿￿ :RUNLQJ WLPH LQ ￿￿ LQGXVWULDOL]HG FRXQWULHV￿
DQ RYHUYLHZ￿ LQ 7LPHV DUH FKDQJLQJ￿ ,QWHUQDWLRQDO /DERU 2UJDQLVDWLRQ￿
%RVZRUWK ’￿/￿ DQG :HVWDZD\ $￿￿￿￿￿￿￿ 7KH WKHRU\ DQG PHDVXUHPHQW RI FDSLWDO XWLOLVDWLRQ
DQG LWV UROH LQ PRGHOOLQJ LQYHVWLPHQW￿ 5HFKHUTXH (FRQRPLTXH GHO /RXYDLQ￿ YRO￿
￿￿￿Q￿￿￿￿￿￿
%RXUODQJH ’￿￿ &HWWH *￿￿ .UHPHU *￿￿ DQG 7DGGHL ’￿ ￿￿￿￿￿ /HV 3ULQFLSDOHV UHODWLRQV HQWUH
OHV GHJUpV G•XWLOLVDWLRQ GHV IDFWHXUV GH SURGXFWLRQ￿ (FRQRPLH HW 6WDWLVWLTXH Q￿￿￿￿￿￿
￿￿￿￿￿￿
&DKXF 3￿ DQG *UDQLHU 3￿ ￿HGV￿￿ ￿￿￿￿￿ /D 5pGXFWLRQ GX WHPSV GX WUDYDLO￿ (&2120,&$￿ 3DULV￿
&DKXF 3￿ DQG *UDQLHU 3￿￿ ￿￿￿￿￿ 7KH FRQVHTXHQFHV RI D VKRUWHU ZRUNLQJ￿WLPH￿ VRPH OHVVRQV
IURP JHQHUDO HTXLOLEULXP DQDO\VLV￿ 5HFKHUFKHV (FRQRPLTXH GH /RXYDLQ ￿ YRO￿￿￿￿ ￿￿￿
￿￿￿
&DPHURQ ’￿ 5￿￿ ￿￿￿￿￿ 8QHPSOR\PHQW LQ (XURSH DQG (08￿ ,8(￿&RQIHUHQFH 3DSHU :6￿￿￿￿
&HWWH *￿￿ ￿￿￿￿￿ /D GXUpH G•XWLOLVDWRQ GX WUDYDLO￿ (FRQRPLTXH H 6WDWLVWLTXH￿ Q￿￿￿￿￿￿ ,16((￿ 3DULV￿
&HWWH *￿￿ 7DGGHL ’￿￿￿￿￿￿￿ 7HPSV GH WUDYDLO PRGH G•HPSORLV￿ YHUV OD VHPDLQ GH TXDWUH MRXUV￿/ D
GHFRXYHUWH￿ 3DULV￿
&UDLQH 5￿￿ ￿￿￿￿￿ 2Q WKH VHUYLFH IORZV IURP ODERXU￿ 5HYLHZ RI (FRQRPLF VWXGLHV￿ YRO￿ ￿￿￿ ￿￿￿￿￿￿
’HQLVRQ (￿)￿￿ ￿￿￿￿￿ 7KH VRXUFHV RI (FRQRPLF *URZWK LQ WKH 8QLWHG 6WDWHV DQG WKH DOWHUQDWLYHV EHIRUH
86￿ &RPPLWWHH IRU (FRQRPLF ’HYHORSPHQW￿ 1HZ <RUN￿
)HKU (￿ DQG .LUFKVWHLJHU *￿￿ ￿￿￿￿￿ ,QVLGHU SRZHU￿ ZDJH GLVFULPLQDWLRQ DQG IDLUQHVV￿
(FRQRPLF -RXUQDO￿YRO￿￿￿￿￿ ￿￿￿￿￿￿￿
)HKU (￿￿ *DFKWHU 6￿ DQG .LUFKVWHLJHU *￿￿ ￿￿￿￿￿ 5HFLSURFLW\ DV D FRQWUDFW HQIRUFHPHQW
GHYLFH￿ (FRQRPHWULFD ￿ YRO￿ ￿￿￿ ￿￿￿￿￿￿
)HOVWHLQ 0￿￿ ￿￿￿￿￿ 6SHFLILFDWLRQ RI WKH ODERXU LQSXW LQ WKH DJJUHJDWH SURGXFWLRQ IXQFWLRQ￿
5HYLHZ RI (FRQRPLF VWXGLHV￿ YRO￿￿￿￿ ￿￿￿￿￿￿￿￿￿￿
)RVV 0￿￿￿￿￿￿￿ &KDQJLQJ XWLOL]DWLRQ RI IL[HG FDSLWDO￿ DQ HOHPHQW LQ ORQJ WHUP JURZWK￿ $PHULFDQ
(QWHUSULVH ,QVWLWXWH￿ 6WXGLHV LQ (FRQRPLF 3ROLF\￿ :DVKLQJWRQ￿
*DFKWHU 6￿ DQG )DON $￿￿ ￿￿￿￿￿ 5HSXWDWLRQ RU UHFLSURFLW\"￿ :RUNLQJ 3DSHU￿ ,QVWLWXWH IRU (PSLULFDO
5HVHDUFK LQ (FRQRPLFV￿ 8QLYHUVLW\ RI =XULFK￿ 6ZLW]HUODQG
*DURIDOR $￿ DQG 9LQFL &￿3￿￿ ￿￿￿￿￿ 2UDULR GL ODYRUR HG RFFXSD]LRQH LQ XQ FRQWHVWR
HFRQRPLFR ELVHWWRULDOH￿ 5LYLVWD GL 3ROLWLFD (FRQRPLFD￿ IRUWKFRPLQJ￿
+DUW 5￿$￿￿ ￿HGV￿ ￿￿￿￿￿ (PSOR\PHQW￿ 8QHPSOR\PHQW DQG ODERXU XWLOLVDWLRQ￿ $OOHQ DQG 8QZLQ￿
/RQGRQ￿
+DUW 5￿$￿￿ ￿￿￿￿￿ :RUNLQJ WLPH DQG HPSOR\PHQW￿ $OOHQ DQG 8QZLQ￿ /RQGRQ￿
+DUW￿ 5￿$￿ DQG 0F *UHJRU 3￿*￿￿ ￿￿￿￿￿ 7KH UHWXUQV WR ODERXU VHUYLFHV LQ :HVW￿*HUPDQ\￿
(XURSHDQ (FRQRPLF 5HYLHZ￿ YRO￿ ￿￿￿ ￿￿￿￿￿￿￿
-RUJHQVRQ ’￿:￿ DQG *ULOLFKHV =￿￿ ￿￿￿￿￿ 7KH H[SODQDWLRQ RI SURGXFWLYLW\ FKDQJH￿ 5HYLHZ RI
(FRQRPLF 6WXGLHV￿ YRO￿￿￿￿ -XO\￿
.HQGULFN -￿:￿￿ ￿￿￿￿￿ 3URGXFWLYLW\ WUHQGV LQ WKH 8QLWHG 6WDWHV￿ 3ULQFHWRQ 8QLYHUVLW\ 3UHVV IRU
1DWLRQDO %XUHDX RI (FRQRPLF 5HVHDUFK￿ 3ULQFHWRQ￿
/HVOLH ’￿ DQG :LVH -￿￿ ￿￿￿￿￿ 7KH SURGXFWLYLW\ RI KRXUV LQ 8. PDQXIDFWXULQJ DQG
SURGXFWLRQ LQGXVWULHV￿ (FRQRPLF -RXUQDO￿ YRO￿￿￿￿￿￿￿￿￿￿
0DUFKDQG 2￿￿ 5DXOW ’￿DQG 7XUSLQ (￿￿ ￿￿￿￿￿ ’HV ￿￿ KHXUHV DX[ ￿￿ KHXUHV￿ SURFHVVXV HW
UHDFWLRQ GHV HQWHUSULVHV￿ (FRQRPLTXH HW 6WDWLVWLTXH￿ Q￿￿￿￿￿ DYULO￿
0DULPRQ 5￿ ￿ =LOLERWWL )￿￿ ￿￿￿￿￿ (PSOR\PHQW DQG GLVWULEXWLRQDO HIIHFWV RI UHVWULFWLQJ
ZRUNLQJ WLPH￿ 0LPHR￿ ,8(
0DUULV 5￿￿ ￿￿￿￿￿ 7KH (FRQRPLFV RI &DSLWDO 8WLOLVDWLRQ￿ &DPEULGJH 8QLYHUVLW\ 3UHVV￿ &DPEULGJH￿
0DU[ .￿￿ ￿￿￿￿￿ &DSLWDO￿ 9ROXPH 2QH 3HQJXLQ￿ +DUPDQGVZRUWK
1DGLUL 0￿-￿￿ ￿￿￿￿￿ 7KH HIIHFWV RI UHODWLYH SULFHV DQG FDSDFLW\ RQ WKH GHPDQG IRU ODERXU LQ WKH 86
PDQXIDFWXULQJ VHFWRU￿ 5HYLHZ RI (FRQRPLF 6WXGLHV￿ Q￿￿￿￿￿ ￿￿￿￿￿￿￿
5H\ 3￿ DQG 6WLJOLW] -￿ ￿￿￿￿￿ 0RUDO KD]DUG DQG XQHPSOR\PHQW LQ FRPSHWLWLYH HTXLOLEULXP￿
0LPHR 2FWREHU￿
5XELQ 0￿ DQG 5LFKDUGVRQ 5￿￿ ￿￿￿￿￿ 7KH 0LFURHFRQRPLFV RI WKH 6KRUWHU :RUNLQJ :HHN￿ $VKJDWH
3XEOLVKLQJ &RPSDQ\￿ $OGHUVKRW￿
6KDSLUR &￿ DQG 6WLJOLW] -￿￿ ￿￿￿￿￿ (TXLOLEULXP XQHPSOR\PHQW DV D ZRUNHU GLVFLSOLQH GHYLFH￿
$PHULFDQ (FRQRPLF 5HYLHZ￿ YRO￿￿￿￿ ￿￿￿￿￿￿￿
6LHEHUW +￿￿ ￿￿￿￿￿ /DERU 0DUNHW 5LJLGLWLHV￿ $W WKH URRW RI XQHPSOR\PHQW LQ (XURSH￿ 7KH
-RXUQDO RI (FRQRPLF 3HUVSHFWLYH￿ YRO￿￿￿￿ Q￿￿
6RORZ￿ 5￿ ￿￿￿￿￿ $QRWKHU SRVVLEOH VRXUFHV RI ZDJH VWLFNLQHVV￿ -RXUQDO RI 0DFURHFRQRPLFV￿
YRO￿￿￿￿￿￿￿￿￿
7DWRP -￿￿ ￿￿￿￿￿ 7KH SUREOHP RI SURF\FOLFDO UHDO ZDJHV DQG SURGXFWLYLW\￿ -RXUQDO RI 3ROLWLFDO
(FRQRP\￿ YRO ￿￿ ￿￿￿￿￿￿￿
9DOOL 9￿￿ ￿￿￿￿￿ 7HPSR GL ODYRUR HG RFFXSD]LRQH￿ ,O FDVR LWDOLDQR￿ 1LV 5RPD￿
:HLVV $￿￿ ￿￿￿￿￿ -RE TXHXHV DQG OD\RIIV LQ ODERU PDUNHW ZLWK IOH[LEOH ZDJHV￿ -RXUQDO RI 3ROLWLFDO
(FRQRP\￿ YRO￿￿￿￿ ￿￿￿￿￿￿￿(/(1&2 ’(, :25.,1* 3$3(5 38%%/,&$7,
￿￿ *,$1 3$2/2 &(6$5(77,￿$ 1*(/$ &￿ 0$5,$1,￿6 $/9$725( 9,1&,
9HUVR XQD QXRYD SROLWLFD SHU O•DJULFROWXUD QHOO•8QLRQH (XURSHD￿ XQ SHUFRUVR LQ ELOLFR
WUD SURWH]LRQLVPR H OLEHUR VFDPELR
$SULOH￿ ￿￿￿￿
￿￿ &21&(772 3$2/2 9,1&,
’LVRFFXSD]LRQH LQ XQ PRGHOOR HFRQRPLFR ELVHWWRULDOH
$SULOH￿ ￿￿￿￿
￿￿ $1*(/$ &￿ 0$5,$1,￿9 $/(5,$ 62’$12
,QQRYD]LRQH H LQGXVWULD DOLPHQWDUH
0DJJLR￿ ￿￿￿￿
￿￿ &21&(772 3$2/2 9,1&,
’LVRFFXSD]LRQH￿ LQVLGHU￿RXWVLGHU LQ XQ PRGHOOR D GXH VHWWRUL
0DJJLR￿ ￿￿￿￿
￿￿ *,86(33( 0$5277$￿* ,29$11, 48$5$17$
/•DSSOLFD]LRQH LQ ,WDOLD GHOOH SROLWLFKH VWUXWWXUDOL
*LXJQR￿ ￿￿￿￿
￿￿ (/(1$ 9,*$1￿￿/ $85$ 9,*$1￿
/D FRPSHWLWLYLWj GHOO•DJULFROWXUD LWDOLDQD￿ SUREOHPL H SRWHQ]LDOLWj
*LXJQR￿ ￿￿￿￿
￿￿ $1721(//$ 9$672/$
/D TXDOLWj QHO VLVWHPD DJURDOLPHQWDUH￿ XQR VFKHPD WHRULFR GL DQDOLVL
*LXJQR￿ ￿￿￿￿
￿￿ ’$1,(/$ &29,12
’LVWULEX]LRQH DOLPHQWDUH￿ O￿HYROX]LRQH GHO VHWWRUH H OH LPSOLFD]LRQL SHU LO VLVWHPD
DJURDOLPHQWDUH
*HQQDLR￿ ￿￿￿￿
￿￿ 67()$1,$ 3￿6￿ 5266,
,QWHUQDOL]DWLRQ RI 7UDGH LQ 6HUYLFHV DQG WKH ,QWHUHVW RI WKH &RXQWULHV￿ 1HZ
2SSRUWXQLWLHV DQG &KDOOHQJHV IRU 6HQHJDO
0DU]R￿ ￿￿￿￿￿￿￿ 9$1,$ 6(1$
/•DQDOLVL HFRQRPHWULFD GHOO•HIILFLHQ]D WHFQLFD￿ 8Q•DSSOLFD]LRQH DJOL RVSHGDOL LWDOLDQL GL
]RQD
$SULOH￿ ￿￿￿￿
￿￿￿ 0$5,$ 526$5,$ &$5,//2￿& 21&(772 3$2/2 9,1&,
6RFLDO ,QFUHDVLQJ 5HWXUQV DQG ,PPLJUDWLRQ
*LXJQR￿ ￿￿￿￿
￿￿￿ $1721,2 *$52)$/2￿& 21&(772 3$2/2 9,1&,
:RUNVKDULQJ LQ D ODERXU PDUNHW SHUVSHFWLYH ZLWK HIIRUW DQG PLQLPXP ZDJHV
’LFHPEUH￿ ￿￿￿￿
￿￿￿￿ $1721,2 *$52)$/2￿& 21&(772 3$2/2 9,1&,
2UDULR GL ODYRUR H RFFXSD]LRQH LQ XQ FRQWHVWR HFRQRPLFR ELVHWWRULDOH
0DU]R￿ ￿￿￿￿
￿￿￿￿ 5,7$ ’( 6,$12￿0 $5&(//$ ’•89$￿* ,29$11$ 0(66,1$
$UHH PRQHWDULH RWWLPDOL￿ /LWHUDWXUH UHYLHZ
$SULOH￿ ￿￿￿￿
￿￿￿￿ 0$66,02 *,$11,1,
$FFXPXODWLRQ DQG ’LVWULEXWLRQ RI +XPDQ &DSLWDO￿ 7KH ,QWHUDFWLRQ %HWZHHQ
,QGLYLGXDO DQG $JJUHJDWH 9DULDEOHV
$SULOH￿ ￿￿￿￿
￿￿￿￿ /￿ &$9$//2 †6 7()$1,$ 3￿6￿ 5266,
’R HQYLURQPHQWDO YDULDEOHV DIIHFW WKH SHUIRUPDQFH DQG WHFKQLFDO HIILFLHQF\ RI WKH
(XURSHDQ EDQNLQJ V\VWHPV" $ SDUDPHWULF DQDO\VLV XVLQJ WKH 6WRFKDVWLF )URQWLHU
$SSURDFK
*LXJQR￿ ￿￿￿￿
￿￿￿￿ 0$5,$ 526$5,$ &$5,//2
7KH (IIHFW RI 3URIHVVLRQDOLVDWLRQ DQG WKH ’HPDQG IRU 6RFLDO 6WDWXV
RQ WKH $GRSWLRQ RI 1HZ 7HFKQRORJLHV
)HEEUDLR￿ ￿￿￿￿
￿￿￿￿ %5812 &+,$5,1, †3 $2/2 3,6(//,
$JJUHJDWH IOXFWXDWLRQV LQ D XQLRQL]HG ODERU PDUNHW
0DU]R￿ ￿￿￿￿
￿￿￿￿ 5,&&$5’2 ),25,72
*RYHUQPHQW ’HEW￿ 7D[HV DQG *URZWK




WHO￿ H ID[ ￿￿￿ ￿￿￿ ￿￿ ￿￿
),1,72 ’, 67$03$5( 1(/ 0$**,2 ￿￿￿￿